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IMPEOVED HOEIZONTAL TESTING MACHINE. 

We illustrated in a former number one application of 
Riehle's method to testing the strength of metals, rope, etc. 
Our present engraving refers to a novel device on the same 
principle, which, however, in addition to other advantages, 
allows of experiments being made not only upon small frag- 
ments of material, but on pieces of considerable length. 

The machine represented is of 75 tuns capacity. At one 
end, enclosed in an iron frame, is a heavy intermediate lever, 
the upper fulcrum of which bears against a plain steel sur- 
face composing a part of the iron frame, accurately and 
firmly inserted. The lower fulcrum presses against the 
clevis that connects directly with the tools that hold one end 
of the test specimens. This intermediate lever is suspended 



multiplication of leverages, causing so much to depend upon 
mere calculation, is dispensed with. Instead of a number of 
fulcrums, two main fulcrums bear the whole strain, and 
these being made in certain lengths, according to a regular 
rule, obviate any danger of the crumbling of fine bearing 
points. 

For further particulars address Riehle Brothers, No. 93 
Liberty street, New York city, or North street, below Coates, 
Philadelphia, Pa. 



A New Language for Japan. 

M. Mori, the Japanese charge d' Affaires, has written a re- 
markable letter to Professor Whitney, the distinguished 
orientalist at Tale College, in which he states that the pres- 



vided with transverse grooves, which form a bearing surface, 
the circular object held therein having its center in line with 
them. C is a plate pivoted to the jaw, A, and its opposite 
end rests on an offset on the stationary jaw. The circular 
bolt held in the vise will therefore be supported as indicated 
by the dotted lines at three points, the grooves and the upper 
edge of the plate, C. These parts maintain the same rela- 
tive position to whatever extent the jaws are separated, the 
free end of the plate, C, dropping as the jaws recede, and 
vice versa, thus lowering or raising its upper edge in propor- 
tion to the separation of the jaws. 

.».,♦►. 

Deacon's Chlorine Process. 
It is well known that, by Deacon's process (described on 




at the larger end by clevises that swing from the iron frame, 
and at the smaller end from a compound parallel crane beam, 
that rests upon pedestals. Upon this parallel beam is an 
ordinary weight dish upon which U. S. standard weights are 
placed to weigh the strain that the test piece is being sub- 
jected to ; one pound on the weight dish indicates a strain of 
one thousand pounds on the test specimen. At the other 
end of the machine is a hydraulic jack and pump, which are 
placed upon low, strong wheels and run along a railway ; they 
are stopped at any desired point, by means of keys dropped 
into slots about 10 inches apart in the railway ; this is in or- 
der to accommodate the length of the test piece, which 
might be but a few inches, and can be a hundred feet long 
or more. The power is applied merely to take up the slack, 
but the strain is weighed and even broken by the weights 
being placed upon the weight dish on the crane beam, which 
must be kept parallel by the use of the power and weights 
together. The equipoise of the beam is indicated by means 
of a finger point that must vibrate freely when the proper 
weight is applied. This is clearly shown in the engraving, 
between the pedestals. ' When the test piece is in position, 
the lever and beam must be balanced by means of the bal- 
ance cup hanging from the extreme end of the parallel 
beam. All the bearings and fulcrums are steel, made very 
strong and true, and as each part swings perfectly plumb, 
there is no friction, so that a strain upon a specimen can be 
weighed to within a few pounds. The operation of the jack 
and pump is as follows : The handle of the pump being oper- 
ated, the plunger of the jack is forced out horizontally, and 
is connected with the tools that are fastened to a cross head 
by means of two bolts. In order to get the plunger back 
again, a lever is raised which catches in a ratchet, and which, 
when pressed down, forces the latter back again ; this opera- 
tion also sends the fluid back from the jack into the pump 
reservoir. The iron frame and the timbers that support the 
iron guides are all firmly secured to a foundation of ma- 
sonry. 

The machine represented in the illustration, which is 
straining a piece of double riveted boiler plate, was built for 
the purpose of tosting chain, wire, and hemp ropes, also 
bridge bolts and boiler plate, and is ninety feet long when 
put up for use. The construction of the device embodies 
certain principles, that can be modified indefinitely and ad- 
justed to apply any desired strain, to any material, in any 
shape or form — including the crushing resistance of iron or 
stone columns, transverse strain of girders, and torsional 
strain. 

The principal merit of this apparatus, in addition to its 
evident compactness and strength, is its simplicity. It will 
be noticed that, by using the parallel crane beam and a single 
counting or multiplying lever, any elaborate construction or 



RIEHLE'S HORIZONTAL TESTING MACHINE. 

ent language of Japan is inadequate ; and that it is the 
opinion of the best educated men and most profound think- 
ers of that country that, in order for their nation to keep 
pace with the age, some copious, expansible European lan- 
guage must be adopted, which must be taught in the schools 
and gradually made the common vernacular. The present 
Japanese dialect is merely a spoken one, having little or no 
relation to the written language, which is a corruption of 
the Chinese. 

The English language, the writer states, would be adopted 
in preference to another tongue, were it not for its many ir- 
regularities and the absence of law, rule, or order in its or- 
thography. Mr. Mori's idea is to invent a new language or, 
rather, a modification of an old one. In other words, he 
proposes to compile spelling books, dictionaries, grammars, 
and other text books teaching what may be termed " simpli- 
fied English." The forms " speaked, bited, thinked, buyed, 
corned, beared," will be substituted for the commonly re- 
ceived preterites and participles, and all plurals will be made 
regular. Spelling will be reduced to a purely phonetic basis, 

and in fact the entire language will be recast. 

. -^—^^—^^^^ •> — 

LATHE VISE. 
Mr. J. B. Low, of Ravenna, Ohio, has patented the accom- 
panying convenient form of lathe vise, which may be used 




in connection with the lathe tool carriage, either as a rest 
for bolts while cutting threads upon them, or as a holder for 
drills and other lathe tools in ordinary use. It also provides 
a rest for the bolts while they are held by the instrument, 
which will adjust itself to the varying diameters. 

The vise is of ordinary construction, A being the movable 
jaw. The slotted lug, B, on the stationary jaw holds the 
tool post, as shown. The inner sides of the jaws are pre- 



page 73 of our volume XXVII.), chlorine is made directly 
from muriatic acid, without the intervention of manganese 
dioxide. It is justly regarded as one of the most important 
technical improvements of modern times. At a recent meet- 
ing of the Leipsic Polytechnic Club, the subject came up for 
discussion, and some interesting facts were elicited. Dr. 
Gruneberg remarked that much depended upon keeping the 
temperature of the furnace constantly at 700° Pah., and this 
point was carefully observed by the inventor. It was also 
found necessary to dry the chlorine to insure a high grade of 
bleaching powders. This was accomplished in some facto- 
ries by using chloride of calcium, and in others by substitut- 
ing sulphuric acid. Deacon's process was highly prized in 
England for economical and sanitary reasons — the escape of 
muriatic and chlorine vapors into the air was avoided, and 
the costly black oxide of manganese was dispensed with. 
The great cost attending an entire change in the construction 
of the manufactories of bleaching powders has stood in the 
way of a general introduction of the process into Germany. 
All of the old chlorine retorts are useless, and the floors for 
the lime must have ten times as much surface, owing to the 
dilute condition of the chlorine. In England, however, many 
establishments have adopted the new method, and it appears 
likely to supersede all others. Dr. Hurter was mentioned as 
the chemist who had studied the chemical reactions of the 
process, and he had been of great assistance to Deacon. Jt, was 
stated by Dr. Glaser that there was a larger consumption of 
fuel in Deacon's process ; but, as the costly manganese falls 
out, this objection was considered as overruled. 



Detection of Small Quantities of Titanium. 

For the detection of small quantities of titanium, Mr. Ap- 
john recommends to fuse 13 grammes of the finely pulver- 
ized mineral with six times its weight of acid sulphite of 
potash, until all of the free sulphuric acid is expelled. Pul- 
verize the cold mass, exhaust with water and boil the high- 
ly diluted aqueous solution in sulphite of soda. As soon as 
the precipitation is complete, allow the liquor to cool and pass 
a little sulphurous acid through it to dissolve any small 
traces of iron or aluminum that may have been thrown down 
by the previous operations. The precipitate of titanic acid 
thus obtained can serve for the preparation of any of the 
salts of titanium. It is an interesting fact that titanic acid 
readily absorbs nitrogen, and upon this property Du Motay 
has founded a method of making ammonia directly from the 
air. 



Tbe Territory of Oklahoma, 

A bill is now before Congress for the organization of a new 
territory, under the above name, out of lands now pertaining 
to the Indian territory. 
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GAS LIGHT AND STEAM HEAT, 
The question of heating our buildings by steam is now 
about in the same condition as was, the question of light- 
ing our dwellings by gas fifty yearB ago. It iB true 
that gas is the safest kind of light, much Bafer than any 
kind of lamp, whether kerosene or oil, and even more safe 
than candles, which, when left burning in a corner and forgot- 
ten, have often been the cause of fire. Notwithstanding this, 
there were, at the time mentioned, scores of people raising 
their voices against the introduction of gas in our cities 
and houseB ; they declared that we should not be safe 
against fires for a single moment, that such combustible ma- 
terial as gas in the pipes under our floors, connected with large 
reservoirs containing thousands of cubic feet of the inflam- 
mable stuff, was worse than a gunpowder magazine ; that 
a city possessing gas works was subject to the risk of blowing 
up at any moment, that a house using gas was especially un- 
safe, and that insurance companies would not or could not in- 
sure such a building ; and a few single instances of accidents 
caused by the careless or ignorant use of gas were pointed 
out as proofs of the soundness of the fears of the alarmists. 
We have now exactly the same kind of alarmists among us, 
who, notwithstanding that heating buildings by steam is the 
most safe of all methods, far surpassing the hot air fur- 
naces and infinitely safer than having a separate fire in each 
room, raise their voices against steam heat, and attribute 
every fire, taking place in a locality where steam is used, 
not to the fire in the furnace, or any other cause, but to the 
steam, making the pipeB red hot and so igniting the wood 
work in the neighborhood of these pipes. In order to sus- 
tain this theory, they have taken refuge in the fact that 
when steam has been very highly superheated, that is, 
passed through an extensive superheatingapparatus (which 
essentially consists of a series of pipes, laying in an active- 
ly burning furnace) and thus raised in temperature to a 
bright red or white heat, it may, under certain circumstances, 
heat the tubeB through which it afterward passes to such a 
temperature that the pipes become dangerouB to woodwork. 
They overlook the fact that, in none of the boilerB uBed to 
heat buildings, do the conditions necessary to superheat the 
steam exist to such a degree as to become dangerous ; while 
in the great majority of boilers the steam is not superheated 
at all. 

In expressing our opinion, as we have repeatedly done, in re- 
gard to the impossibility of igniting wood by steam, we of 
course had only in view the practical side of the question, the 
existing boilers in actual use for heating buildings, and not 
steam proceeding from extensive red hot coils passing through 
furnaces, and, for instance, used for distilling or heating s ub- 
stanceB to temperatures far above that of the steam found 
under all other circumstances. If those who appear so 
convinced of the ease with which steam will heat iron pipes, 
to such a degree aB would become dangerous for wood work, 
would take the trouble to try what they can themselves ac- 
complish in this line, they would (in case they have no other 
object in view than to know the truth in this matter) soon 
become convinced that it iB not so easy to get the tempera- 
ture up to the required degree, that alleged results are highly 
exaggerated, and that the formation o f superheated steam with 
the fires banked or withdrawn is a gross illusion without 
any foundation in fact. Banked fires are themselves a source 
of danger, as by shutting off the draft and access of air, 
there may be a greater amount of combustible gaseB gener- 
ated than the accessible air can consume; this imperfect 
combustion gives rise to a mixture of two gases, some un- 
burnt hydrocarbons, and imperfectly burned carbonic oxide, 
in place of carbonic acid, to which the gas burns under free 
access of sufficient air. When such gas, by reason of hav- 



ing the draft shut off, passeB out of the furnace doors into 
the boiler room or engine room, it will be ignited by the fire 
itself, or by being hot enough to burn when coming in con- 
tact with air, in the same way aB we often Bee by night the 
flames flaring out of the tops of the smoke stacks of our 
river steamerB, and as is often observed in our furnaces and 
cooking stoves when suddenly opening the doors ; some of 
the latter have been improved in thiB respect by holes ad- 
mitting air over the fire, and are thus called gas-consuming 
stoves. 

We hold that it is much more probable that Barnum's 
museum took fire from such a cause than that, according to 
the Fire Marshal's theory, the banked up fires made the pipes 
in the upper part of the furnace hotter than the fire did 
when the full draft caused an active combustion. 



ENTOMOLOGY IN CONGBESS. 

Our legislators in the House of Representatives have placed 
on record a very amusing debate over the question of increas- 
ing the appropriation for the Department of Agriculture for 
the coming year. The argument took place during the dis- 
cussion of the Legislative Appropriation Bill, and the oppor- 
tunity was seized by several members to explain at length 
what they did, or, more correctly, what they did not know 
on the subject of scientific agriculture. For Mr. S. S. Cox, 
of New York, was reserved the distinction of delivering an 
effusion which deserves a prominent place in the comic lit- 
erature of the country. With a narrow mindedness which 
we would fain believe did not arise from ignorance, the gen- 
tleman took occasion to hold up to public ridicule subjects 
which, because they were beyond his faculties of compre- 
hension, lie evidently inferred exceeded the reasoning powers 
of every one else. After humorously adverting to the de- 
partment in general, he singles out the entomological report 
as a target for his wit. " God help us to a faithful lexicon," 
he rather irreverently observes, and then brings down the 
House by facetiously alluding to a "bureau of bugs." The 
Latin names of insects he quotes ad libitum, and, because he 
is unaware that, by such appellations, the possessors are 
best known, described and distinguished through the world, 
free license iB given to the exuberant scintillations of his 
humor. 

Without proceeding further to review the absurdities of 
the member, we would inform him that the reports at which 
he sneers are prized and sought for by agriculturists and 
lovers of science generally throughout the entire country. 
They are of the highest use and importance, as the demand 
for them testifies. And as for their being recondite or ab- 
struse, we cannot find anything in them that any one ordi- 
narily educated in natural science would fail to comprehend. 
It may be witty and amusing to make such speeches, but we 
venture to Buggest that, although they are excellent examples 
for stump oratory, they are beneath the dignity of the House, 
while they are far from calculated to foster public interest in 
a young and valuable department which needs and richly 
deserves the utmost popular support. 

The discussion of the question of treating so indispensable 
an office as that of microscopist, involving a salary of $1,800, 
and that of raising the pay of the Commissioner of Agricul- 
ture a couple of thousand dollars a year, fills nearly an en- 
tire page of the Globe. The expediency of devoting this triv- 
ial sum to purposes of direct national advantage occupied 
the attention of the House for hours, and the increase of 
salary to the commissioner was in the end refused. It is a 
suggestive fact that the same body, with half the discussion, 
devoted fifty times the pittance asked t» satisfy the demands 
of a few useless officials and to advertise a number of private 
individuals at the Vienna show. It is a strange policy that 
refuses hundreds for the national good and devotes thousands 
for purposes of private gain. 

■».•,.•. 

THE VIENNA SHOW IN THE SENATE. 

The Senate has at length taken action upon the Vienna 
Appropriation bill. The amount to which the sum devoted 
has been raised, together with the further expense involved 
by the amendments which have been added to the original 
act, of which but the form has been retained, authorize, we 
confess, a rather more wholesale raid upon the Treasury 
than we anticipated; but it is probable that some reliance 
may be placed upon the Lower House to curtail the extrava- 
gant proportions which the measure has assumed. 

The bill passed by the House provided for the appropria- 
tion of $100,000, and authorized the President to appoint 
twelve skilled artisans to report upon the Vienna show. As 
returned by the Senate, it devotes $300,000, calls for the se- 
lection of seven scientific men. and eight skilled artisans, 
whose expenses, not to exceed $2,000 each, are to be paid 
from the above fund, and who shall report, etc., and it author- 
izes the designation of one hundred assistant commissioners, 
who, strange to say, are to receive no compensation. Sena- 
tor Schurz, of Missouri, opened the discussion by presenting 
the favorable report of the Committee on Foreign Relations, 
and was supported by Senators Cameron, Hamlin, Morton, 
and Sprague. In opposition, Senators Chandler, Saulsbury, 
Casserly, and Trumbull conducted the debate. Ab usual, 
the exhibition certificate was again declared to act as a full pa- 
tent, and the misconceived interpretation placed upon its pro- 
visions by the Com missioner waB once more brought forward. 
ThiB we have repeatedly disproved ; further aBBeveration is 
useless. The facts that we are to have an Exposition of our 
own before long, and that nationB are like individuals — if 
we do not go to their festivities, they will retort by refusing 
to come to ours — were frequently reiterated and special 
stresB waB laid upon " the great many objects for which the 
money is to be expended." Happily, the latter are for the 
first time in the history of the controversy enumerated, and 



the following list is, as stated by Senator Schurz, derived from 
" gentlemen connected with the commission." "First, of- 
fice expenses of our commission in New York ; freight from 
Trieste to Vienna, and back ; unpacking and installation of 
goods ; guards, interpreters, local commissioners, and gen- 
eral office expenses at Vienna ; exhibition tax for place occu- 
pied in building ; the building of foundations for our ma- 
chinery ; advertising, catalogues, circulars, insurance, free 
packing, and returning goods to exhibitors ; cost of scienti- 
fic commission to visit and report on the exhibition ; print- 
ing and circulating reports of scientific commission ; salaries 
of Commissioners ; separate structures in park for agricul- 
ture, schools," etc. 

After perusing this list, we have only to express our won- 
derment that so modest a sum as $300,000 has been con- 
sidered sufficient to meet so varied a category of expenses. 
More astonishing still is it, however, to contemplate the pre- 
sent proportions of the plan in connection with the original 
act which was passed in Congress in June last. We com- 
menced with a simple bill of a few lines authorizing the Pre- 
sident to appoint one or more agents (nothing is said about 
" Commissioners- General" ) to represent the United States at 
Vienna, with a distinct proviso "that such appointments shell 
not impose upon this Government any liability for the expenses 
which they (the agents) may occasion. " Here was no outlay ; 
it was affirmed that the act was intended merely to confer a 
little dignity on gentlemen who wished patriotically to benefit 
the country. Now we are to pay for free transportation of 
exhibited articles ; pay not only the Commissioner, but his 
assistants, large salaries ; pay for the buildings in which our 
goods are to be placed ; pay for a scientific commission, and 
even pay to insure and set up the very machinery that we go 
to all this expense to transport. W hy not continue, and buy 
the goods out and out, and pay the exhibitors at once for 
going to Vienna? As Senator Trumbull said, it is safe to 
predict that a million of dollars will be taken from the Trea- 
sury and be assessed upon the people of this country by way 
of taxation to pay the expenses of this Exposition before it 
is through with. The farce of the Paris show is to be re-en- 
acted, with additions. In that case as in this> after we had 
appropriated money for commissioners, we devoted a still 
further amount to build houses to contain our articles. We 
gained nothing beyond half a dozen volumes cf scientific re- 
ports now difficult to obtain, a grand advertisement for a few 
wealthy and well known manufacturing firms ; and, after all, 
made a display which waB so badly managed as to make it 
anything but creditable. The unpleasant fact remains that 
over a half a million of dollars, according to Senator Trum- 
bull, v:cc directly disbursed from the National Treasury. 

Senator Schurz urges that our ideas strike down the whole 
plan of international exhibitions. We cannot trace the rea- 
soning by which he attains this conclusion. If this Exposition 
were to take place in a country which had a code of laws not 
clearly oppressive and unjust ; if inventors could acquire its 
benefits w ithout more than compensating for them by the 
loss of their rights ; if, in short, it even produced upon the 
people of this nation the effect which such enterprises are 
designed to have, and that is, to awaken the industrial class- 
es to new efforts, to stimulate them to rely on their own ex- 
cellences and not to turn supinely to a fatherly government 
for help, we should be the last to call up any opposition. 
But when, as is manifestly now the case, it is proposed to 
tax a nation already overburdened for the benefit of a few : 
when, under cover of a disinterested patriotism, every possi- 
ble effort is made to deplete the Government Treasury ; when, 
to gratify a feeling of false national pride, we are asked to be 
contented with such reasons as "we ought to be liberal," 
when we are without the means to pay our just debts : " en- 
courage immigration " when foreigners from almost the vi- 
cinity of Vienna are pouring in by every steamer in such 
numbers that our local charities can barely keep them from 
starving in the streets: "advertise our products" when the 
same are already thoroughly known throughout Europe : or 
" conciliate Austria" when that country has fairly insulted 
us by ignoring our request for even a modification of her 
unjust code : then we, aB a journal striving for the public 
welfare, together with our legislators in CongresB .who have 
the true interests of the country at heart, do but advocate 
the right in opposing a measure which, if not prejudicial, is 
plainly of no benefit to the nation at large. 

»-r#»-*. 

THE OCEAN TIDES AS A PBIME MOTOB. 

The power of the ocean tides is the only power on earth 
due directly to gravitation. All other powers are obtained 
by the intervention of Bolar heat, which causeB the watery 
vapors to ascend. These, returning as rain, are the cause 
of the rivulets, rivers and all water power. Solar heat also 
causes the unequal expansion of the air and so gives rise to 
air currents, or windB, which drive our Bailing vessels and 
windmills. Again, the solar heat causes vegetation to flourish 
and so produce combustible material, which is used either 
fresh, as wood, or from the inexhaustible deposits, stored up 
in geological periods and transformed by age and circum- 
stances into coal, petroleum, asphaltum, etc. The heat of 
this fuel is, in appropriate engines, changed into motion, or 
certain products of vegetation are consumedbyanimal bodies 
which, in return, may be utilized as moving forces; or, 
lastly, the Bolar heat.maybe directly employed to move ma- 
chinery, a problem to which it appears that Captain Ericsson 
the well known inventor of the caloric engine, the monitors, 
etc. , appears now to have devoted the rest of his life. 

Indeed, whichever way we turn, we see that all life and 
all motion on the surface of our earth, with the sole exception 
of the ocean tides, may be traced back to the heat of the sun 
aB primary cause ; and the power we may obtain from the tides 
is due to the combined attraction of the Bun and moon. In 
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vestigations in this regard have shown that the original tide 
wave is generated in the Pacific Ocean, and that this wave 
moves westward with the apparent motion of sun and moon, 
one wave following the sun and another the moon, but as 
the apparent motion of the latter body is slower, the lunar 
wave is continually overtaken by the solar wave ; if the 
whole equatorial belt of our earth were water, the solar wave 
would make the revolution around the earth in 24 hours, 
while the lunar wave would accomplish this in a little over 
25 hours. As it is, however, the continents of Africa and 
America prevent this regular flow of tides, and the Pacific 
tide waves have to go around the Cape of Good Hope, and- 
thence spread northward through the Atlantic Ocean. Any 
gulf having a funnel shaped mouth, placed in the right 
direction, will increase the hight of the tide entering it ; this 
is the case with the Bay of Fundy and the Red Sea ; and 
all gulfs having a narrow entrance not placed in the right 
direction will have a tide wave of much less hight than 
that in the free ocean ; such is the case with Chesapeake Bay 
and the Baltic Sea. Different forms of the coast and its di- 
rection will exert a similar influence; while the greatest 
divergence will be reached where the tide wave reaches any 
place from two sides, as is often the case behind large islands. 
The effect will be then, of course, to increase the hight, if 
the high or the low tides coincide, while the hight will be di- 
minished and even the whole tide neutralized if the high 
tide wave, coming from one side, coincides with the low tide 
from the other side. 

It is thus not at all surprising that the tides are so differ- 
ent in different localities. In the Bay of Fundy the differ- 
ence between the ordinary high and low tide is 70 feet ; at 
the mouth of the Severn, England, and at St. Malo, France, 
it is 46 feet; at Guernsey and Jersey 36 feet; at the mouth 
of the Scheldt 20 feet, along the coast of Holland 10 to 16 
feet ; along the coast of the United States the tides vary from 
4 feet to 10 and 20; while in the Mediterranean they are 
scarcely perceptible. 

To estimate the power of the tides, w'e have only to consi- 
der that the attraction of sun and moon elevates the surface 
of the ocean to a mean hight of about two feet ; this happens 
twice in 24 hours, and we may then set down the extent of 
surface thus raised at half the surface of the earth, of which 
the ocean occupies three quarters. We have then 1 00, 000, 000 
square miles of water 2 feet thick; every square mile of 
water of this thickness contains nearly 60,000,000 cubic feet, 
or 3,840,000,000 pounds of water, and this multiplied by 
100,000,000 (the numberof square miles affected by the tide) 
gives the enormous number of 384,000,000,000,000,000 of 
foot pounds exerted every 12| hours, or 750 minutes, which 
is 500,000,000,000,000 foot pounds per minute; dividing 
this by 33,000 to reduce it to horse power, we obtain more 
than 15,000,000,000 horse power for the mechanical value of 
the tide wave over the whole surface of the earth ; of which, 
however, only a comparatively small portion can be utilized, 
namely, that within reach of sea coasts along continents and 
islands. 

Such an enormous power, due to the combined action of 
the solar and lunar attraction and the terrestrial rotation, 
must have its influence on this rotation, and this is the theo- 
retical problem for the future astronomer ; while the method 
of utilizing this enormous power is the practical problem for 
the future engineer and mechanic. 



of exactly equal weight and of equal vis viva, on the opposite 
side of the shaft. 

Every particle whose centrifugal force acts upward has a 
companion particle diametrically opposite in the wheel, 
whose centrifugal force acts downward ; and every particle 
tending to draw the mass to the right is similarly counter- 
acted by a particle tending to the left. In only one set of 
particles, however, in that set lying in the one line which 
can be drawn as a diameter of the wheel at right angles to 
the line of the shaft, are these actions in opposite directions 
along the same line. All other pairs of particles pull in op- 
posite directions but not in the same line, and they all tend 
to pull the fly wheel around until its shaft becomes vertical 
to the plane of the wheel. 

This disposition of one set of forces, by which they tend 
to produce a rotation about some center while having no 
tendency to produce a motion bodily in any direction, is 
called, in the science of mechanics, a "couple." 

In our illustrative case, therefore, and also in all similar 
cases of counterbalancing, as we stated in our reply to a 
correspondent, if the system "is accurately balanced and is 
perfectly symmetrical," there will always be a tendency "to 
turn until its plane shall take a position at right angles with 
the' shaft. This effort will be a constant one, tending to 
bend the shaft, and does not necessarily produce unsteadi- 
ness in the shaft." Yet, although this arrangement is in 
principle often met with and may generally be found satis- 
factory, there will always be a limit of speed, beyond which 
unsteadiness will exhibit itself in the twisting effect which 
we have noticed. 

The shaft and its supports, although not carried bodily in 
any direction, will have a tendency to oscillate about some 
point as a center. This action should, of course, be carefully 
avoided where great speed of revolution is contemplated. 

Our final conclusion is, therefore, that in any piece of ma- 
chinery, perfect steadiness may be secured, whether at rest 
or at high speed, by so designing it that every particle may 
be balanced by another of equal and opposite moment, of 
equal and opposite vis viva, and so placed that the opposing 
forces may not produce a couple. 

THE DUPLEX TELEGBAPH INSTBT/MENT IS ENGLAND. 



monds, are accomplished by the use of a polarizing apparatus ; 
but the most important application of the power of rotation 
possessed by different substances is seen in the apparatus 
employed to determine the quantity of sugar contained in 
any solution. The crude sugar of commerce is bought and 
sold on a polarized test, and millions of dollars are involved 
in the accurate use of discoveries which at first had no ap. 
parent value. The spectroscope and polariscope could not 
readily be dispensed with at tlie present moment. 

While we are on this topic, it may be well to present a few 
more illustrations of the fact that nearly all great things are 
founded on what at one time appeared to be useless discov- 
eries. Hans Christian Oersted observed the deflection of the 
needle produced by an electromagnet, and the needle tide- 
graph was the natural growth of the observation ; and after- 
wards, by further research, we arrived at the telegraph in its 
present form. A little deposit of copper on one of the poles 
of a battery when seen by De la Rive and Jacobi soon devel- 
opes into electroplating andgalvanoplastic operations. Gold, 
silver, copper, nickel and other metals, thrown down from 
solutions by battery currents, offer an occupation to a large 
number of persons, and enable publishers of illustrated 
papers to furnish their readers with prints for electrotype 
plates in a manner far superior to what was formerly accom- 
plished in this line. 

Professor Tyndall's observations on haze and dust have for 
their practical result improvements in ventilation and the dis- 
covery of the precautions to be observed to ensure good health. 

Pasteur's researches on the germs of fermentation have 
revolutionized our former notions on this subject, and we 
recently published an account of the application of his theo- 
ries to the brewing of beer and the conservation of wines. 
The same theory carried further in its consequences points 
out the probable origin of epidemic diseases, and thus indi- 
cates the best remedies to be appli%d. 

Scarcely any body could have anticipated, in the study of 
minute germs, that out of it would grow methods for brew- 
ing beer or remedies to prevent contagion. 

Faraday discovered, in the cylinders in which illuminating 
gas was formerly transported, a dirty, oily liquid, to which, 
subsequently, was given the name of benzole. Here was an 
instance where the utilitarian inquiry might have been made 
with great propriety: " What is the use?" Few discoveries 



An alleged important discovery in Telegraphy is just an 
nounced in England, consisting in a device said to be orig- ! have been more fruitful in their consequences than that of 
inal with Mr. Preece, the Postal Telegraph Engineer. It con- j the detection of benzole among oil residues. Out of this 
sists in an arrangement of instruments for sending messages ! ho ^ has s P run S a lon S line of im P° rtant industries. 



in both directions at once by the use of one wire. 

This is an American improvement, invented here some 
years ago, by J. B. Stearns, and by him patented. It has 
been in use on the lines of the Western Union Telegraph 
Company in this country for a considerable time, with much 
success. It doubles the transmitting capacity of every tele- 
graph wire, and is regarded here as one of the most impor- 
tant inventions that have been made since the introduction 
of the electric telegraph system. 

We are glad that our British cousins have at last waked 
up to an appreciation of its value, even if they credit the 
discovery to the wrong individual. It might be well for the 
British telegraph authorities to send over here for a few 
hundreds of the Stearns machines and put them into use at 
once ; thus immediately doubling the capacity of their wires, 
and saving them from further experimentation upon the 
subject 



BALANCING MACHINEBY. 

In a recent article we stated the principles involved in the 
balancing of machinery, whether a standing or a running 
balance, or both combined, was desired. We have now a few 
remarks to make relative to the application of those princi- 
ples. 

It is evident that, in introducing a counterbalance into a 
machine, to secure the best result such an arrangement 
should be effected that the new forces introduced should be 
not only equal in intensity to the forces to be counterbal- 
anced, but that the two forces should act, at all times, in 
opposite directions along the same line. A piece rotating 
about an axis should be counterbalanced by another piece 
directly opposite, moving in the same path. A reciprocating 
piece, like a piston, should be counterbalanced by another 
heavy piece moving with equal and opposite vis viva in the 
same line. This is sometimes impracticable, however. A 
pulley or fly wheel can usually be either rendered symmetri- 
cal by carefully turning up, or it can be counterbalanced by 
added weight, on the light side and precisely opposite the 
point at which the center of effort of the excess is found. 
A crank can generally be counterbalanced by adding a piece 
of proper weight and shape, cast or otherwise secured to its 
hub, directly opposite the eye of the crank. It seldom hap- 
pens, however, that the effort of the counterbalance required 
to neutralize the strains and jars due to the reciprocation of 
the piston of a high speed engine can be made to act in the 
center line of the cylinder; and it not unfrequently happens 
that cases occur in which the counterbalancing of rotating 
parts must be effected by a.dding the new weight at a point 
on the opposite side of the shaft, but not in the same plane 
of rotation. In such cases, although the tendency of the 
shaft or of the machine to shake bodily, backward and for- 
ward or upward and downward, is destroyed, and although 
the result is, in very many cases, found satisfactory, a new 
action is introduced which requires examination ; for, after 
passing a limit of speed which must be determined for each 
individual case, it also may give rise to inconvenience or 
even danger. The case of the balance wheel set with its 
plane at an angle with its shaft will serve as an excellent il- 
lustration of the general case. Here, while the shaft is ro- 
tating, every particle in the wheel is balanced by a particle, 



WHAT IS THE USE t 

The first question usually asked by the average member of 
society on hearing of an important discovery is : " What is the 
use?" If this is not answered in a satisfactory manner, the 
subject is at once dismissed as unworthy of consideration. 
We were lead to reflect upon this propensity, to underrate 
scientific discovery unless an immediate use could be found 
for it, the other evening when listening to Professor Tyn- 
dall's exposition of the laws of light. Newton's analysis of 
light by passing a beam through a prism was a discovery of 
no apparent value at the time it was made. The spectrum 
was very beautiful to look upon, but few persons could un- 
derstand or appreciate it. No one could have anticipated 
that this was the germ of a method which would gradually 
lead to the discovery of new metals on our earth, to a study 
of the atmosphere of the sun and planets, that minute quan- 
tities of substances would be detected by it in mineral waters 
and rocks, that steel would be manufactured by watching 
the light produced by burning gases, that an instrument 
called the spectroscope would become one of our most im- 
portant adjuncts in the study of astronomy, in technical re- 
searches, in the detection of new bodies ; and thus the ray 
of light passed through a hole in the shutter becomes, in the 
contemplation of future men of science, the starting point in 
a great array of discoveries. 

Professor Tyndall told us that the French physicist Malus, 
while one day walkingthrough the garden of the Luxembourg 
Paris, observed a peculiar reflection of light from one of the 
windows of the palace ; a closer study and examination of 
the phenomenon lead him to his discoveries respecting the 
polarization of light, which consisted in showing that light 
may acquire properties identical with either of two rays 
yielded, by refraction through Iceland spar, by the process of 
simple reflection at a particular angle from any transparent 
body. Thousands of people had seen the light reflected from 
a pane of glass in an identical manner, but no one had made 
any deductions from it. What good has grown out of these 
researches of polarized light? " What is the use?" In this 
this case, as in the preceding, the principle has been applied 
to many practical purposes. The value of glass for optical 
instruments, the extent to which glass has been annealed, 
thejtesting of stone jewels and the detection of paste dia- 



We 
have the most magnificent colors ; we prepare sweet perfumes ; 
we concentrate the light of illuminating gas ; we dissolve 
resins and make varnish ; and the investigations into the 
properties of this substance have conducted to the discovery 
of analogous compounds reaching far into the domain of 
organic chemistry. 

Margraf found that an unsightly weed, growing wild on 
the shores of the Mediterranean, contained a small quantity 
of sugar and a large proportion of soda. By transplanting 
and careful culture, a large part of the soda was eliminated 
and potash substituted in its place, and the quantity of sugar 
considerably increased. The weed was transformed into the 
sugar beet, and an industry established which has proved to 
be of great value to the countries where beet root sugar is 
made. In the tubers of another weed, the fruit of which, in 
the form of bolls, is highly poisonous, was found large quan 
tities of starch. It also was subjected to culture, and at the 
present time few articles of food are of more consequence 
than the potato. The detection of sugar and starch in veg- 
etables was not regarded as of much account at the time it 
was made, and it was many years before any practical re- 
sults grew out of it. 

We can recollect when a peculiar gum called gutta percha 
was brought to the United States for the first time. It had 
been found by an intelligent traveler, and specimens of it 
were shown to scientific men everywhere, to see if they could 
make any practical use of it. It was a considerable while before 
its value was appreciated and the traveler was rewarded for 
his enterprise in bringing it into notice. We now know its 
immense value, for without it the submarine cable would be 
impossible, and the insulation of wires would be surrounded 
with great difficulties. 

When Scheele discovered glycerin and Chevreu. described 
its properties, there was no apparent use for it. It has now 
become one of the most important and useful products of 
chemical technology. A few years ago it was thrown away ; 
now it is made in great quantities and the demand for it is 
largely on the increase. Nitro-glycerin, dynamite, litho- 
fracteur, are among the secondary products of this interest- 
ing substance. The uses of glycerin in medicine, for the ex- 
traction of perfumes, in confectionery, to keep substances 
moist, as an antiseptic, are a few among the many uses for 
glycerin that could be stated. 

These are some of the discoveries that passed through our 
minds while listening to the lectures of Professor Tyndall. 
The practical application of the subject is that no discovery 
is made in vain. As there is a conservation of forces, so is 
there also a conservation of discoveries. No force is lost any 
more than matter, and no discovery is lost in making up the 
chain that may lead to important results. Men who are en- 
gaged in what appear to be purely scientific pursuits, with- 
out the least practical bearing, are the ones who ought to re- 
ceive more sympathy than they generally obtain. Their 
pursuits appear to be so useless to the common mind that 
they fail to receive due appreciation. It is safe to take for 
granted that every scientific discovery at the present time 
has its value. We may not appreciate it at the moment, but, 
as in the case of Newton's prismatic colors and Faraday's 
benzole, the time is sure to come when the world will profit 
by the discovery. 
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EABLY METALLUBGY. 

Iron was not in common use till long after the introduction 
of copper. It is far more difficult to procure, because it is 
not met with in the native state, and the fusing point is very 
high. The metallurgy of iron is more complex than that of 
copper, and when obtained, it is a more difficult metal to 
work. According to Xenop'hon, the melting of iron ore was 
first practiced by the Chalubes, a nation dwelling near the 
Black Sea, hence the name ehalups, used for steel, and hence 
our word chalybeate, applied to a mineral water containing 
iron. Steel was known to the ancients, but we do not know 
by what means it was prepared ; it was tempered by heating 
to redness, and plunging in cold water. According to some, 
huanos, mentioned by Homer, was steel ; but Mr. Gladstone 
prefers to conclude that it was bronze. Iron was known at 
least 1537 B. C. It was coined into money by the Lacedae- 
monians, and in the time of Lukourgos was in common use. 
It was used in the time of Homer for certain cutting instru- 
ments, such as woodmen's axes, and for plowshares. Its 
value is shown by the fact that Achilles proposed a ball of 




Egyptian Bellows. Fifteenth Century B. c. 

iron as a prizeforthe games in honor of Patroklos. Neither 
iron money nor iron implements of great antiquity have been 
found, because, unlike the other metals of which we have 
spoken above, iron rusts rapidly, and comparatively soon dis- 
appears. No remains of it have been found in Egypt, yet 
Herodotus tells us that iron instruments were used in build- 
ing the pyramids ; moreover, steel must have been employed 
to engrave the granite and other hard rocks, massive pillars 
of which are often found engraved most delicately from top 
to bottom with hieroglyphics. Again, the beautifully en- 
graved Babylonian cylinders and Egyptian gems, frequently 
of cornelian and onyx, must have required steel tools of the 
finest temper. We have no record of the furnaces in which 
iron ore was smelted, but we know that bellows were in use 
in the fifteenth century B. C, in Egypt, and some crucibles 
of the same period 
are preserved in the 
Berlin Museum. They 
closely resemble the 
crucibles in use in the 
present day. The ac- 
companying engraving represents a double pairof bellows, 
a furnace, fuel, and perhaps a crucible. 

The native Indians prepare iron from hematite at the pres- 
ent time by equally primitive bellows, which indeed resem- 
ble the above very cjosely, and which, without doubt, have 
been unaltered for centuries. A small furnace, A (see ac- 
companying section), is rapidly constructed of clay, and into 
the bottom of this, two nozzles, B, are introduced ; these are 
connected with the bellows by bamboo tubes. The bellows, 
C, consist of cup shaped bowls of wood covered with goat 



design is written or printed with bromide or chloride of 
ammonium, and is then exposed to the action of hydrogen 
gas, or to nitrogen or carbonic acid which has previously 
passed through a tube containing fragments of phosphorus. 
The paper turns black excepting in such places as have been 
touched by the tracing ink. The design appears white on a 
dark background. If now a second sheet, similarly prepared 
with a silver solution, be placed beneath this and submitted to 
the hydrogen, the gas penetrates the white parts of the upper 
sheet and produces the design reversed upon the lower sheet. 
The author states that copper salts can be reduced in the 
same way. As these salts are much cheaper than silver, it 
will be preferable to use them. It is possible that, for copy- 
ing labels to be attached to acid bottles, the method will prove 
available, particularly as the paraffin renders the paper un- 
alterable by acids. For ordinary designs, it is a question 
whether tracings could not be more rapidly made through 
the translucent paraffined paper by hand than in the circuit- 
ous manner described above. It will be well for somebody 
to try the experiment and report the result. 

m «#»-» 

GUIDE FOB SETTING SLIDE VALVES. 
A B is a line of any length made to a scale to suit the con- 
venience of the engineer. In this, one sixteenth of an inch 
means 1 inch.- C is a line of angles ; F is the crank gradua- 
ted to suit diagram ; E the eccentric, marked in inches as on 
the common rule. In the center of pointer runs a slot ; in 
this must be placed a pin with a collar near its end, so that 
it can be screwed into a split nut ; the hands are of brass, 
put together with an ordinary belt screw, a hole passing 
through its center to admit the pin. P P is a continuation 
of drop lines, the upper side being numbered from right to 
left, theunder side from left to right,giving the full length of 
stroke of engine. To use it, first obtain correct duplicates of 
the valve, steam and exhaust ports, which lay off on a pair 
of thin laths ; make the bottom of one fast and in line with 
A B, place the one representing the slide centrally over ports, 
arrange the hands as shown, at right angles ; now move the 
pin in eccentric to the half required throw — in drawing 3^ 
inches ; — screw the pin tight, slip on M the connecting rod, 





Smelting Furnace and Bellows used by native Indians In the present day ■ 
skin above, and connected with the bamboo below. In the 
center of the goat skin cover a round hole is cut ; the blower 
places his heel upon this, which is thus closed, while, at the 
same time, the skin is depressed, and a blast is driven from 
the tube ; then he steps upon the second skin, and thus a 
continual blast is kept up. The bent bamboo and string, D, 
is for the purpose of raising the goatskin cover of the bel 
lows after depression, which, it will be noticed, is accom- 
plished by the Egyptian bellows by a string raised by the 
hand. A piece of hematite is introduced with some char- 
coal, and after the lapse of some time, it is reduced by the 
carbonic oxide to a spongy mass of iron. Undoubtedly a 
crude furnace and appliance of this nature was used by the 
first melters of iron. 



and all is ready. Now move the excentric hand so that the 
slide just peeps past the crank hand back to dead center ; 
this now gives angularity of eccentric. So says a corres- 
pondent of the English Mechanic. By moving round the 
pointers, the laths will show the condition of the engine 
under examination. 



A. New Way of Copying Drawings and Design*. 

Some years ago it was proposed to copy black and white 
drawings by the employment of starch paper and the fumes 
of iodine. The process answered very well at the time, but 
has since been superseded by photography. We now hear 
of a new suggestion on the part of M. Renault, who employs 
the reducing properties of hydrogen and phosphorus vapors. 
The drawing paper is first made transparent by washing it 
with a two per cent solution of paraffin in petroleum naph- 
tha, and is then dipped in a solution of nitrate of silver. The 



The Constellation of the Great Bear. 

Miss Maria Mitchell, Professor of Astronomy at Vassar 
College, recently delivered in this city an entertaining and 
instructive lecture on the above topic, recounting the results 
of researches in the firmament, and sketching the progress 
of astronomy from the earliest knowledge to the latest dis- 
coveries. 

After picturing the general view of the heavens, the lec- 
turer stated that the Arabians were the first to study the 
science. The seven stars of the Great Bear have been spoken 
of from very ancient times. They are the seven sages of the 
Hindus, and are also called Charles' Wain and commonly 
the Dipper. They were named about 1,600 years ago after 
certain letters of the Greek alphabet. No two are alike in 
color, a fact that can be detected better by the unaided eye 
than with the telescope. A double star consists of two stars 
close together, usually of different tints and complementary 
in color. Miss Mitchell stated that she had often tried to 
match their hues with worsted, but had never succeeded ; 
nothing resembles them except rubies and diamonds. A de- 
scription was then given of her visit to the observatory in 
Rome into which she was at first refused entrance on account 
of her sex. Reverting to her theme, the lecturer alluded to 
Father Secchi as one of the earliest astronomical discoverers 
with the spectroscope. According to him, our sun belongs 
to the group of stars which give yellow light, such as Arc- 
turns and others. She then spoke of the time required for 
the passage of light ; a ray from the polar star reaches us 30 
years after its emission. Some stars are variable, differing 
in splendor at various times, one in the Great Bear having 
its period of variation once in every 301 days. Our sunitself 
is a variable star. The solar spots have been noticed in 
great numbers during the past few years, but we do not 
perceive any difference in the quantity of light received from 
the sun's disk when it is thus obscured. Of late years, it has 
been noticed that the sun's spots have some connection with 
certain conditions of the planets. 

woman's wobk in astbonomt. 
In speaking of Sir William Herschel's labors in this field, 
Miss Mitchell said that he was assisted by his sister, Miss 
Caroline Herschel, who, night after night, patiently worked 
at recording what her brother saw. To do this work, she 
required a combination of qualities not often possessed by a 
woman. 
But how was she appreciated ? We are brought up to think 



not too highly o f George III : let us.however.not judge him too 
harshly. When he heard of Caroline Herschel's labors, he 
gave her a position in the Royal Observatory, but when he 
found she was doing a man's labor, he gave her a woman's 
half pay. 

Mary Somerville became celebrated through her great 
translation of La Place's Mecanique Celeste, a book which 
earned the highest praises from Sir John Herschel. The 
study of astronomy calls into play those perceptive faculties 
which women use in every day life in making their embroid- 
ery. 

Miss Mitchell then alluded to the study of astronomy at 
Vassar College, where, she said, the sun was photographed 
every day and record of its changes thus kept. Movements 
of other heavenly bodies are carefully noted. The spectro- 
scope shows that six of the stars of the Great Bear are mov- 
ingtowards the earth, while the seventh is receding. 

Rays of light from some stars may take 100 or 1,000 years 
to reach us. They may have changed from white to pink or 
from yellow to red, while the record that the ray brings us is 
that of years ago. 

— ■»• - 

GEABS FOB CHAHGIHG DIBECTION OF MOTION. 

Our engraving shows a form of gears for changing the 




direction of motion, 
many purposes. 



somewhat rare in use, but effective for 



THE FBOFOBTIONS OF FIFES. 

We subjoin a sketch of a handy little contrivance, de- 
signed by Mr. George Cockburn, pattern maker, Glasgow, 
for ascertaining the diameter of a pipe, etc., having a sec- 
tional area equal to that of two other pipes, or vice versd. 
The instrument consists simply of a piece of wood on card- 
board, shaped like a set square, as shown in Fig. 1, or a dia- 
gram of the same form drawn on paper, and divided out 
along the two edges, which are at right angles to each other, 
the divisions being taken to represent inches, feet, or yards, 
etc., according to the kind of work for which the instru- 
ment is used. When employed for determining the equiva- 
lent diameters of pipes or bars, inch subdivisions will gener- 
ally be found most convenient. 

The mode of using the instrument will be readily under- 
stood from an example. Suppose, for instance, that two 
pipes, A and B, Fig. 2, respectively 5 inches and Ai inches 
in diameter, deliver into a third pipe, D, and it be required 
to find the proper diameter for the latter pipe. Then from 
5 on the scale of one of the divided edges to 4£ on the other, 

draw a line, as shown 

FIG.I. 

""'"~J 



dotted in Fig. 1, and 
the length of this line, 
measured with the same 
scale as that to which 
the edges are divided, 
will be the diameter of 
pipe required, in this 
case, 6| inches. On the 
other hand, if a pipe, 
D, 6J inches in diame- 
ter, be delivered into a 
pipe, A, 5 inches in di- 
ameter, and it was re- 
quired to know what 
other size of pipe, B, 
could also be supplied, 
all that would be neces- 
sary would be to take 
the division point, 5, on 
one edge as a center, 
and, with 6} inches as a 
radius, describe an arc 
cutting the other divi- 
ded edge. The point at 
which the latter edge was cut by this arc would show the 
diameter of pipe required. 

Besides being useful for determining the diameters of pipes 
or circles of equivalent areas, the instrument is also availa- 
ble for determining the sides of equivalent squares, while, 
by a little contrivance, it can be made available for deter- 
mining the diameter (or length on the side, if square) of a 
pipe or bar having a sectional area equal to the aggregate 
sectional areas of any number of other pipes cr bars of 
which the diameters (or lengths on side, if square) are known. 
To use it for this purpose it is only necessary, first, to deter- 
mine by its aid the diameter of pipe or bar equivalent to 
any two of the whole number, and next to ascertain the 
equivalent of the diameter thus ascertained, and that of a 
third pipe or bar, and so on. The arrangement of the in- 
strument is, of course, founded on the fact that the areas of 
squares and circles increase as the squares of their sides and 
diameters respectively, and that the equare of the hypothe- 
nuse of a right angled triangle is equal to the sum of the 

squares of its two other sides. — Engineering. 

—.«.»- 

Thrift. — Labor is the greatest promoter of happiness to 

individuals, of civilization and prosperity to nations. Steady 
work, with regular earnings, will do more for the elevation 
and comfort of the laboring man than any other effort that 
can be made in this direction. 
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PBOFESSOR TYNDALL'S FIFTH LECTTJBE IN NEW 
YOBK — THE INVISIBLE BAYS. 

la the eye capable of receiving visual impressions from all 
the rayB emitted by the sun? The anBwer, said Professor 
Tyndall, is " No." On both sides of the spectrum there is a 
copious overflow of rays which are incompetent to excite 
vision, but which, however, are able to agitate the molecules 
of certain substances so as to shake them asunder and pro 
duce chemical decomposition. There are special substanceB 
upon which these ultra violet rays exert a special power. 
They darken the white salts of silver ; and by permitting a 
spectrum to fall on paper properly saturated with a solution 
of such salts, the chemical action reveals the existence and 
the extent of the ultra violet spectrum. 

RENDERING ACTINIC RATS VISIBLE. 

As a general rule, bodies either transmit light or they ab- 
sorb it. There iB a third case, however, in which light is 
neither absorbed nor reduced to darkness, but changed into 
light of another kind. Professor Stokes, in the University of 
Cambridge, has demonstrated this change of one kind of 
light with another, and has puBhed his experiments so far as 
to render the invisible rays visible. A piece of paper, 
moistened with a solution of sulphate of quinine, was then 
introduced by the lecturer into the spectrum beyond the 
violet. Immediately a bluish tint appeared where previously 
none had been. The light from the electric lamp was then 
passed through a sheet of violet glass, and the experiment 
waB repeated with the spectrum thus obtained. A sheet of 
paper properly prepared, on which a rose with leaves 
appeared in outline, was placed in this light, and immedi- 
ately the rose assumed a delicate blue, and the leaves showed 
a tint of emerald green. These facts, continued Professor 
Tyndall, are due to the quality possessed by the sulphate of 
quinine, and other bodies, of changing the rapid vibrations 
of the rays beyond the violet into slower vibrations, and thus 
rendering th£ non-luminous rays luminous, and also chang- 
ing one kind of light into another. Fluorescence is the 
name given to these effects. The human eye is a beautiful 
formation, as there is no doubt some substance in its crystal- 
line lens analogous in its action to the sulphate of quinine. 

RENDERING HEAT RATS VISIBLE. 



Fieri. 




The next question, said the lecturer, is : Is radiation capa- 
ble of diffusing heat ? Throwing the image of the carbon 
points on the screen, as in Fig. 1, he showed that ordinary 




paper, saturated with gunpowder, could be readily ignited in 
the focus of the image. The rays were then caused to con- 
verge to a focus by the aid of a concave mirror in the appa- 
ratus shown in Fig. 2. A iB the mirror from which the re- 
flected cone of rays passes, first through a rock Bait window, 
B, and afterwardB through a solution of iodine in bisulphide 
of carbon, in C. Cold water is permitted to enter to keep 
down the temperature of the apparatus and prevent the 
vaporization of the bisulphide. So intense was the heat 
thus obtained that zinc and magnesium readily fused in the 
focus of the reflected rays. 

HEAT CONCENTRATED BY A LENS OP ICE. 

Professor Tyndall next went on to explain how the same 
effects may be produced by the concentration of the purely 
radiant heat of the carbon points by means of convex lenses. 
Even a lens of ice will answer the purpose. Arranging a 
piece of ice, ground in lenticular form, at A, Fig. 3, the lec- 
turer ignited gun cotton placed in its focus. This mode of 
concentrating heat by an ice lens has never before been 
attempted with artificial light. The lens may be cold as the 
ice is, and yet transmit sufficient heat to ignite various sub- 



stances. The fact is easily explained when we reflect that 
it is only those rays that are absorbed that produce the im- 
pression of heat. Professor Tyndall then ignited a diamond 




suspended in a jar of oxygen by the heat radiated from the 
carbon points. 

SEPARATING HEAT, LIGHT AND ACTINIC RATS. 

What constituent of the radiation produces these effects ? 
By introducing a cell of alum so as to interfere with the 
light passing from the mirror to the focus, it was shown that 
the ignition of gunpowder in the latter position is prevented. 
If we bring the light to a focus by meanB of the mirror within 
the camera, and then cut off all light, certain effects which 
follow will give us a clue. Chemical combination exerts an 
enormous influence on luminiferous ether. The reason why 
we 'cannot see these rays is that the vibrations are too glow 
to awaken sensation on the retina. The atmosphere, which is 
a mechanical mixture of oxygen and nitrogen, is a practical 
vacuum to the passage of heat rays. When the atmosphere 
is dry, there is an enormous reduction of temperature, be- 
cause of the amount of heat radiated by the earth into space. 
The elementary bodies, such as oxygen, hydrogen, chlorine, 
etc. , are remarkably transparent to the rays of heat. Placing 
the iodine filter, C, (Fig. 2) so that the spectrum from the 
carbon points should pass through it, as the solution of iodine 
waB weak, Professor Tyndall pointed out that only the green 
of the spectrum grew dim and disappeared. As iodine was 
added to the solution, the spectrum was more and more 
invaded and was finally cut off altogether, thus 
INTERCEPTING THE LUMINOUS RATS 
and leaving the calorific rays alone for examination. A 
piece of paper held in the point which was the focus of 
the light rays, although no traces of light were visible, in- 
stantly ignited. Professor Tyndall then inserted a plate of 
platinum coated with platinum black in the same position. 
Platinum, he explained, with its surface thus prepared acts 
in regard to the invisible heat rays just as the sulphate of 
quinine paper does to the invisible light rays. The tempera- 
ture of the air surrounding the glowing platinum has nothing 
to do with this circumstance of heating. The air at the 
focus may be of a frosty temperature, aB no heat is commu- 
nicated to it from the mirror. The heat raises the platinum 
to a white heat without affecting the air. This is due to the 
fact that while the air cannot absorb the heat rays, the pla- 
tinum can and does. 

DELICATE DETERMINATION OB' HEAT. 

In 1821, Seebeck, of Berlin, discovered that heat applied to 
the junction of two metals of unequal heat- conducting power, 
soldered together at one end, the other extremities of thebars 
being connected with a galvanometer, would give rise to 
electric currents. This is the thermo-electric pile, which, ar- 
ranged with a galvanometer, will indicate the most delicate 
differences of heat. In Fig. 4, A is the pile and B the galva- 




nometer. With this instrument, we may discover the seat 
and intensity of the rayB of heat in the Bpectrum. This is 
done by carrying the thermo-electric pile through the spec- 
trum many successive times and noting its indications. The 
lecturer here referred to the diagram, Fig. 5, representing the 




RED 



BLUE 



nvisible rayB beyond t he red end of the spectrum along 
wiith the risible rays in the curve of comp arison. In it, th 



space A B C D represents the invisible, and C D E the visi- 
ble radiation. By this and other modes of experiment it has 
been shown that the heat radiated from the non luminous 
portion is seven or eight timeB as great as from the lumi- 
nous or visible. We can now understand 

WET RED HEAT PRECEDES WHITE HEAT. 

Dr. Draper haB Bhown that the light emitted by glowing 
wire is first red, then orange, and so on through the other 
colors of the spectrum until, where the wire is white hot, all 
the hueB are displayed. 

At the beginning and even before the current acted 
on the wire, it emitted invisible rays. The vibrations or 
waveB causing these were too slow to excite vision. They 
are not destroyed, but their intensities are augmented as the 
shorter waveB are introduced. It is the wave amplitude and 
not the wave length which determines the intensity of heat as 
well as of light and sound. The rule is that the square of 
the maximum velocity of the wave determines its intensity. 
All these waves existed simultaneously. Without such, 
there could be no sun. 

PART OF HEAT AND LIGHT RATS IN NATURE. 

The action of the sun on the tropical ocean results in 
warming the waters and vaporizing a portion for the produc- 
tion of rain and snow. It is the dark rays which accomplish 
these results. The light rays go deeper down. The non- 
luminous rays go but a short distance beneath the surface. 
Rivers are liberated by the same invisible ray. In order to 
show clearly that it iB the dark and not the light rays that 
produce these effects, Professor Tyndall placed the thermo- 
pile, B, in the focus of a mirror, C, as shown in Fig. 6. An 




alum cell, A, cuts off the light, but the needle is found deflec- 
ted though no light appears at the focus. 

POLARIZATION OP HEAT. 

By meanB of Nicol prisms and the thermopile, arranged aB 
in Fig. 7, we may show that heat may be polarized as well 
as light. When the prisms are rotated to the proper angle 




with each other, polarization ensues. As in the experiments 
with light, a pair of quartz plates with right and left polar- 
izing power waB then introduced, and in the deflection of the 
galvanometer needle there was shown the circular polariza- 
tion of heat. Prof essor Tyndall stated, in conclusion, that it 
was by these means that the parallelism of light and radi- 
ant heat had been established. 

..«,^» 

John Ericsson, 

A recent number of the British Workman contains an in- 
teresting biographical sketch, by Mary Howitt, of John 
Ericsson, of thiB city, of monitor fame. He was the Bon of 
a poor quarryman, and was born in 1803, at Wermland, 
Sweden. At a very early age he exhibited an unmistakable 
talent for mechanical construction. At the age of twenty- 
three, he had planned a hot air engine. In 1829, he waB in 
England, and was one of the competitors in that remarkable 
trial of locomotive steam engines from which our present 
wonderful railway system has sprung. Ericsson's locomotive 
distanced all competitors, and for seven days he remained the 
undisputed victor, but on the eighth day the boiler burst and 
hiB iron nag, like any other broken down steed, lost the race. 
After thiB he planned a steam fire engine, and then a screw 
propeller, which, placed in a small vessel on the ThameB, 
astonished all observers by its ability to tow great Bhips of 
many times itB size. His efforts to induce the Admiralty and 
British merchants to adopt his screw failed, and in 1839 he 
settled in New York, where wealth and honorB have attended 
him. Here he planned the first screw steamer for the Amer- 
ican navy, the Princeton ; and was engaged in many impor- 
tant mechanical workB. 

The fame of his latter days rests upon his successful plan- 
ning of that form of ironclad known as the monitor vessel, 
in which the great broadside is done away with, and nearly 
every part of the ship placed below water save the small 
iron turrets which protect the gun3. This form of vessel is 
now considered in England to be the strongest and best, and 
the heaviest ships of the British navy are at present built 
on that. plan. In 1867, the people of his native village, in 
Sweden, erected a granite block in front of the humble cot- 
tage where he once lived, and upon it, in letters of gold, is 
this inscription : 

Here John Ericsson was Born, 1803. 
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Sure Test of Death. 
To the Editor of the Scientific American : 

Dr. Mary J. Safford writeB, under the above head, a note 
to the Boston Transcript, in which it iB asserted, on the au- 
thority of Dr. MagnuB of Germany, that " the surest test of 
death is to tie a string snugly around a finger or toe ; i f the 
subject be not dead, the member thus tied becomes red, and 
grows constantly deeper and darker colored, till it is tinged 
a blue red from the end to the point where it is ligated. 
Comparative experiments on the living body and on the cad- 
aver have in every instance proved this satisfactorily." 

Looking into the cause of this phenomena, it is evident 
that the red color is produced by the mechanical obstruction 
to the return of the venous blood ; this explanation is ac- 
knowledged in the correspondence I have referred to, but it 
ought therefore to be also acknowledged that this is only a 
test for finding out if the circulation of the blood is still go- 
ing on. It iB true that, in every case where this circulation 
has not ceased, the red color described will be produced ; 
but how about such cases of apparent death, in which the 
circulation has ceased, and the supposed corpse had grown 
cold ? The red color would not be produced, and the poor 
victim would be pronounced dead and be buried. 

The test in question is founded on the erroneous theory 
that in every case of apparent death the circulation of the 
blood has not ceased ; therefore the comparative experiments 
on the living body and on the cadaver, which are undoubt- 
edly correct, go for nothing. The cessation of respiration 
has, for an immediate consequence, the cessation of the 
heart's action ; and if this condition continues long enough, 
all circulation will finally cease, and may be afterward fol- 
lowed by real death, from which the patient might be saved 
by proper means (such aB artificial respiration, electricity, 
etc.). How long after the apparent death this real death, 
from which no return is possible, may take place is of 
course impossible to tell ; it will vary according to circum- 
stances ; but I ardently wish that I had the means to incul- 
cate into every person the principle of not having any one 
buried before the only sure' sign of death has set in, namely, 
the commencement of putrefaction. This may be very soon 
observed in the region of the stomach, by a greenish discol- 
oration ; this is caused by the fact that putrefaction alwayB 
commences in the abdomen ; it may be seen at a compara- 
tively early period, say 24 or 48 hours after the supposed 
death. I should be inclined to say then only that sure 
death has commenced ; and when I think how many victims 
are hurried prematurely to their graves, without showing 
any such symptom and without any sufficient reason for 
the haste, I shudder. 

It is more than 40 years ago that one of my nearest rela- 
tions died unexpectedly ; at that time I had not yet studied 
medicine ; I believed implicitly in the declarations of the at- 
tending physicians, and had full confidence in the actual 
death. The burial of course took place as usual, but when 
afterward I recalled the symptoms of the disease and death, 
the appearance of the supposed corpse, etc., detailB which 
are still very vividly before my mind, and tested theBe with 
the medical knowledge later obtained by long study and 
practice, I have become more and more convinced that this 
was a decided case of apparent death, from which, with 
proper treatment, restoration would have been sure. I need 
not Bay that this thought has Bometimes embittered moments 
of my life, and I write this with the sole purpose of saving 
others from similar experience. 

P. H. Vander Weyde, M. D., 
Late Professor of Chemistry, New York Medical College. 



Working and Doctoring Steel. 

To tlie Editor of the Scientific American : 

Some time ago, I wrote you concerning steel forgings and 
the hardening and tempering them by the use of salts, 
hydrates, etc. , with especial reference to Mr. Siegfried's pro- 
cess. The article (in your volume XXVII. , on page 277) was 
copied into the Newark Courier of October 26, 1872, and 
since then several persons have written and spoken to me, 
giving proofs of the truth of the assertions I made, namely, 
that poor steel could not be made into good steel by external 
working and doctoring. Let us see what constitutes poor 
and good steel. It is a question of the processes of produc- 
tion ; and, to get at this properly, we must go back to the 
ore and its formation. But at present we will speak of 
forging. What shall we forge ? First, let us see what our 
Government needs in the dock yards, arsenals, armories, 
navy and army. Poor steel is not wanted for any purpose, 
but, as a means of retrenchment and a low priced article, it 
is used, and, by Mr. So-and-so's process, it is said to be con- 
verted, while being forged from the bars, to a double refined 
quality, hard and durable. Let us look at this matter a lit- 
tle. If we will buy cheap steel, we must take puddled steel, 
or steel made from cheap and impure iron, bars rolled direct 
from the squeezers, or scrap iron melted in crucibles, carbon 
being added at the same time. This, no doubt, will be 
steel, poor and cheap. If cast into ingots, it may drawn ; if 
not too impure or too highly carbonized, it may be washed; 
if it stands heating and drawing externally, the imperfections 
are remedied. Internally, no doubt, an ingot made of impure 
iron is of the same character ; as old Tom Firth used to say, if 
you put the devil in the pot, he is there when the metal 
comes out. Most iron contains more or less zinc, phospho- 
rus, sulphur, etc. , which cannot be got rid of by melting. 
Mr. Bessemer in his process partially disposes of them, yet I 
find hiB steel very seamy. The longitudinal seams on the 
outside of the bars, which, in the molds, were globules, can 
be welded up with borax ; but an application put on and 



cooled off will not do it ; nor can carbon be subtracted from 
or added to the inner part of the ingot, except by remelting 
or baking, as is done with blistered steel. This latter is use- 
less unless welded and closed together. If it were possible, 
and I wish it were, we could then convert all the old worn 
out railroad rais, of iron aB well as steel, into new ones, 
made hard and durable ; and machinery, light and strong, 
combining all necessary qualities for turning, boring, drill- 
ing, striking, engraving, etc. . could all be made with tools 
forged from fag ends and broken railroad spikeB. If Mr. 
Siegfried's, or any one else's, wash or bath can do this, or 
nearly so, it no doubt is valuable ; if his wash or bath does 
not penetrate the inner part, but is confined to the outer Bur- 
face, then old shoes, boots, and bones, with, fire and water, 
have the control for the present. The other metalB could 
not be obtained if it were not for Bteel, and iron, its baBe. It 
is strange that men, well informed in other respects, talk 
and write so much nonsense on this subject. 

P. McCobmick. 
Newark, N. J. 

The Moon and the Tides. 

To the Editor of the Scientific American : 

For several years I have been of the opinion that tides are 
not in the least degree formed by attraction of the moon. 
Among the reasons for holding this opinion the following are 
enumerated : First, it is well substantiated that, at the Soci- 
ety iBlandB and many other parts of the Pacific ocean, tides 
rise, to their greatest hight at twelve o'clock throughout the 
year. . And as it is evident that those tideB are formed with- 
out the moon's influence, it is but reasonable to conclude that 
other tides may be thus formed. Second, one of the daily 
flood tides, in the vicinity of New York, New London, etc., 
is at its greatest hight when the moon is on the opposite side 
of the earth ; which circumstance shows that the said tideB 
are not, in the very nature of things, caused by the moon. 
And it is argued that if one of the daily flood tides can be 
formed without the moon's influence, the other can be. Can 
not some of your correspondents " aerate " this subject, aB 
an immense amount of time has been spent at the schools in 
learning a theory which I believe is founded in error? 

S. S. G. 

Remarks by the Editor. — It is rather late in the day to 
call in question the influence of the moon on tides. If we 
see a locomotive drawing a train, we conclude that the mov- 
ing power is in the steam engine. Astronomers and physi- 
cists have seen the waters of the earth drawn by some invis- 
ible attraction, and, after close watching and comparison of 
observations, have discovered that the force comes from the 
sun and moon. The periods of the tideB are exactly those 
of the bodies which raise them. The semi-diurnal period of 
twelve hours and twenty-five minutes is comprised between 
the passage of the moon over the two opposite meridians of 
the earth. The diurnal period during which theocean swells 
and subsides twice, corresponds exactly to the duration of 
one apparent rotation of the satellite around our planet. 
There is the same coincidence for the semi-monthly, fort- 
nightly, semi-annual, and annnal periods ; in fact, every 
change in the relative position of the sun and moon towards 
our earth manifests itself by a corresponding change in the 
level of the seas. This coincidence is not accidental but 
stands in the relation of cause and effect. Knowing the 
route which the earth pursues through space, astronomers 
can anticipate the future oscillations of waves and map them 
for centuries to come, subject to local variations, due to 
heavy stormB and changes in coast lines. The objection of 
our correspondent that the tides are highest opposite the 
moon proves the correctness of the above theory, for when 
we squeeze an orange it swellB out at the ends and takes the 
form of an ellipse, and so does the earth ; when the waters 
are drawn out at one end, the other sides wells in proportion. 
Read what La Place and Whewell have to say on this subject. 



ernment is now appropriating for scientific purposes. The 
law can be so guarded as to prevent any expense or outlay 
until the difficult portions of the instrument are completed. 

A great nation ought to be able to undertake a great work. 
But in case my suggestion fails, then, in the columns of your 
valuable publication, open a subscription for the purpose of 
procuring the necessary amount. A few scientific gentle- 
men can arrange the details, and there can be no doubt but 
that the requisite sum will soon be secured. 

Prominent scientific men, who are deeply interested in the 
matter, can deliver lectureB upon astronomical subjects, and 
in thiB way procure the advancement of large amounts and 
at the same time create an interest in this most beautiful and 
comprehensive Bcience. It is a subject well worthy of nation- 
al consideration, and it is to be hoped that your journal will 
urge such action aB will secure success. 



A Fire Escape, 

To the Editor of the Scientific American : 

In view of the great Iosb of life in recent conflagrations, 
I would suggest, aB a meanB where there is no other chance 
of escape, that the person in danger should take a sheet, a 
piece of carpet, or its equivalent (something of the kind 
being always within reach) tie a knot in each corner, tie 
two corners round the waist from behind, and bring the other 
cornerB up over the head, grasping a knot in each hand ; 
then extend the arms well forward as stiffly aB possible and 
jump outward as far aB he can from the building, where 
some person should hold an extended canvas, or its equiva- 
lent, to break the fall. If there should not be such persons, 
the jumper should extend the toes well down, and prepare 
to fold the legs under, as the shock would not be so great as 
if the legs were kept stiff. I think also that the person 
should spring from the house backward as the air would 
escape from the sheet in a way to take him or her further 
from the building. 

This could be tried by some gooa swimmer without dan- 
ger, as he could jump off some elevated position into the 
water. 

Potosi, Mo. James Curtis. 
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The Proposed Great Telescope. 

To the Editor of the Scientific American: 

As you have suggested the construction, by the Govern- 
ment, of a telescope of much greater capacity than any now 
in existence, would it not be a commendable idea to suggest 
the circulation of petitions to Congress praying for an appro- 
priation sufficient to construct the largest one that money and 
labor can procure? A work like this would do more for the 
cause of education and science than all (ho money that Gov- 



THE TELESCOPE IN THE CAMBRIDGE UNIVERSITY. 

About twelve months ago, the G erman Astronomical So - 
ciety divided the northern heavens into zones of five degrees 
each, within which all stars up to the ninth magnitude are 
to be carefully observed twice and their exact positions re- 
corded. Portions of this work were given to the observa 
tories in Cambridge and Chicago, that of Cambridge being 
the zone included between 50° and 55°, containing about 
7,500 starB. At the observatory of Cambridge, this work 
was begun on November 10, 1871, and it will require three 
years longer before it can be completed, only 700 stars hav- 
ing thus far been observed. 

The telescope used for the purpose is a marvel of mechani 
cal delicacy and ingenuity. It is nine feet in length, its ob- 
ject glasB is eight inches in diameter, and it is constructed 
throughout of carefully beaten brass. At each side of the 
instrument is a Bystem of prisms and reflectors, together 
with graduated circles divided into spaces of five degrees 
The figures on the latter are believed to be the finest in the 
world, four delicate microscopes being used in reading them. 
The prisms and reflectorB are placed in glass cases, and serve 
to carry the light from a single flame to every point of the 
telescope where illumination is necessary. By this means, 
the small wires in the eye piece used for calculating the po- 
sition of a star, and also the graduated circleB from which 
the degrees are read by the microscopes, are brilliantly lit up ; 
while another serieB of reflectors throws a flood of light over 
the recording table. 

The best qualities of the telescope are its marvelous rapid- 
ity of movement and admirable steadiness and rigidity. 
By the aid of a finding arc, divided into spaces of five 
degrees, the instrument may be set eleven times in the brief 
space of one minute, at an equal number of degrees ranging 
from extreme north to extreme south. In zone work, where 
the graduated arc is neceBBarily much shorter, the telescope 
can be set even twenty-two times in a minute. The average 
work of the telescope iB from thirty to thirty-five stars per 
hour. Fifty-two stars have been observed in this time.which, 
the Boston Olohe,{ioin which we obtain the above description, 
says is the most rapid work ever accomplished at the observ- 
atory. The shortest time in which the observation of a 
star can be made is thirty-five seconds. Between April 1871 
and May 1872, four thousand observations were taken, and a 
catalogue of seven hundred stars made. 



The Hartford Steam Boiler Inspection and 
Insurance Company. 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makeB the following report of its inspections in the 
months of October and November, 1872 : 

During these months, there were 2,217 visits of inspection 
made, and 4,162 boilers examined — 3,922 externally, and 
1,311 internally — while 373 were tested by hydraulic pres 
sure. The number of defectB in all discovered were 1,981 
of which 493 were regarded as particularly dangerous. These 
defects were as follows : 

Furnaces out of shape, 102 — 23 dangerous ; fractures, 202 — 
89 dangerous ; burned plates, 138 — 52 dangerous ; blistered 
plates, 267 — 35 dangerous; sediment and deposit, 420 — 25 
dangerous ; incrustation and scale, 383 — 45 dangerous ; exter- 
nal corrosion, 145 — 21 dangerous ; internal corrosion, 55 — 7 
dangerouB ; internal grooving, 22 — 3 dangerous ; water gages 
defective, 123 — 19 dangerouB ; blow-out apparatus defective, 
32 — 8 dangerous ; safety valves overloaded, 59 — 29 danger- 
ous ; pressure gages defective, 235 — 33 dangerous. These 
varied from — 10 to +20. Boilers withoutgages, 145 — 25dan- 
gerous ; cases of deficiency of water, 19 — 12 dangerous ; 
broken braces and stays, 49 — 34 dangerous ; boilers worn 
out and beyond repair, and condemned, 31. Many of the 
defects enumerated above come from neglect on the part of 
the boiler attendants. The boilers are blown down under 
heavy pressure, or, having been blown down, are filled up 
immediately with cold water, and bad fractures are caused. 
Some boilers have been found set with the minimum water 
line below the fire line. Theoretically, there is but one water 
line, and practically it should be the same ; but we not unfre- 
quently find water carried at different hights in the same 
boiler. The water gages or try cocks should be so arranged 
that water discharging from the lower one indicates a suffi- 
cient hight above the fire line to thoroughly protect the 
sheets from overheating. Boilers should be cleaned often. 
The accumulation of mad and various kindB of deposit ren- 
ders the boiler liable to be badly burnt. There are many 
"little points" that must be observed, if safety and economy 
are to be attained. "Little things" neglected often lead to 
great disasters. 

» .•>> 

Professor Tyndall sails for England on the 5th of 
February. 
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GLEANINGS IN SCIENCE AND ABT. 



In Pursuit of Scientific Information. 

Some years past, among a variety of presentB to the Imaum 
of Yeman, from an Englishgentleman, was a medicine chest. 
His Royal Highness availed himself of an opportune visit of 
a European to his domains, to ascertain the exact virtue of 
each article, writing out in full with his own hand the dose, 
to prevent mistakes. How he succeeded in the administra- 
tion of drugs to cure diseases of which he knew less than 
he did of the remedies has not been chronicled. 

Before the dethronement of His Majesty the last king of 
Oude, in a collection of presents from the British Government 
was a box of soda powders. He demanded of the chamber- 
lain of the palace what they were for ? It was explained to 
him to be a right royal beverage, such as was habitually 
taken by the sovereign of Great Britain. " Well then," said 
the great potentate of India, " let me try them." One dozen 
papers of the soda were dissolved in a tumbler of water and 
gulped down at one long swallow. Smacking his lips, the 
monarch denounced it as a barbarous drink as ever was in 
vented, expressing unqualified Burprise that Christian royal 
ty could revel on such horrid stuff. 

Fortunately it was discovered that there were twelve papers 
of tartaric acid to go with the first. " Ah ha !" exclaimed the 
king, still scowling with the shocking taste of soda; " let us 
have them instantly." A moment after, the whole court 
was thrown into frightful alarm by the extraordinary con- 
tortions, writhings and groanings of His Majesty, rolling 
over the floor, oppressed with gas. He felt himself blown up 
like an air balloon, expecting momentarily to explode. When 
relieved, he expressed surprise that the civilization of Europe 
considered soda water a luxury for none but crowned heads ! 

Power of Intellect, 

Thomas Telford, who died in London on September 2, 1834, 
was one of the most remarkable engineers of our times, when 
the circumstances of his origin are taken into consideration, 
as family influence is so potent in Great Britain. He was 
the son of a poor shepherd in Scotland. His father died 
when he was a small boy, leaving him alone to contend with 
poverty for position. Unaided he became a splendid French, 
Italian, and Latin scholar, and an engineer of such transcen- 
dant ability as to be an eminent authority. Bridge building 
was his forte. He built the suspension bridge at the Straits 
of Menai, quite as marvelous as the tubular bridge a mile 
above it. St. Katherine's docks in London are splendid evi- 
dences of Mr. Telford's extraordinary engineering attain- 
ments. His death was deplored as a national loss. 

Androldes, 

Wandering one day through the streets of Vienna, notice 
of an exhibition of various mechanical figures was sufficient- 
ly attractive to induce us to enter. It was a rare collection 
of apparently self-moving men and women, who had every- 
thing but souls to make them independent citizens. Vau- 
carin was one of the extraordinary mechanical geniuses 
in the early part of the last century. His artificial duck, that 
paddled about the margin of a pond, picked up corn and sig- 
nificantly quacked at suitable intervals, was a wonderful tri- 
umph of skill, but the spinet player put into the shade 
every androidal invention before or since. There sat a 
really handsome young lady before the instrument (the 
forerunner of the present piano) with a music book 
before her. When wound up, the performer first looked 
either way upon the audience, bowed gracefully and then 
began to finger the keys. She swept her fingers to and 
fro the whole length of the instrument in the usual manner — 
the fingers acting separately — vibrating over the ivory so nat- 
urally as to deceive any one not informed that she was a mere 
machine made up of an aggregation of wheels, cams, levers 
and catgut cordage. As many different airs were executed 
as were satisfactory to an inquisitive stranger : of course old 
French music, in vogue when the artist finished the interior. 
After the springs were exhausted, the operator unbuttoned 
the musician's dress between her shoulders, unlaced her 
stays, and next with a key unlocked the chest. Swinging 
open a brass door, there was an exposition of contrivances, 
especially of cams as thin as paper sliding side by side, 
amazing to view. There was a multitudinous congre- 
gation of powers. Catgut cords extended from barrels 
down the arms to the extremity of each finger, which 
they controlled precisely like digital muscles. It would 
be a prolix story to dwell on all the minutim of that master- 
piece. Suffice it to say that the man having the show, 
himself a mechanic of rare ingenuity, said that from boyhood 
he had read about the spinet player. When he had com- 
pleted his apprenticeship, he went to Paris to find it. After 
a tedious persevering search, it was found packed away in a 
lumber room of one of the state departments, where it had 
been forgotten, having been there since the outbreak of the 
French revolution. He had permission to take it away on a 
promise to return it, he holding out an expectation of being 
able to put the lady once more in motion, which no modern 
artisan would undertake to do. He soon mastered the intric- 
acies of the mechanism, and we saw it redivivus, good as new. 
Another androidal movement, quite as astonishing, in the 
same exhibition was a miniature old man, smoking while 
drawing a hand cart laden with trunks and boxes. Of course 
both man and cart were on a small scale, but so extraordinary 
was the resemblance to a live man bracing his feet in order 
to drag the load, a spectator could hardly restrain an expres- 
sion of enthusiasm as the cart rolled along the floor. It was 
the production of a watchmaker somewhere in Switzerland, 
who was paid five hundred dollars for the curiosity, which 
he made in the course of long winter evenings. Since 
Menzel exhibited the mechanical chess player (which, by 



the way, was not conducted by machinery), although the 
rope dancer, a skilfully managed wonder, more nearly ap- 
proached a first class androidal device, no very striking 
things have been invented of that kind, at home or abroad. 
The trumpeter was a marvel at first, but the same bellows 
would have supplied the instrument with wind if it had been 
in a barrel or a packing box. When that fact was realized 
by visitors, the excitement gradually subsided. Some in- 
ventors among us are capable of making such ingenious con- 
trivances, but few can afford the time. 

Primitive and Modern Light Houses. 

Commercial enterprise must have the fostering earn of 
government. Safety for life and property at sea is better se- 
cured remote from land than on the coast. Early, therefore, 
in the maritime industry of England, poor people residing 
near inlets, the eBtuaries of rivers, or dangerous rocks, were 
accustomed to build fires at night to apprise seamen ap- 
proaching shore of their relation to channels, shoals, or 
ports, as the case might be, for which they received pres- 
ents for their UBeful service. In time, such lights be- 
came indispensable. Finally, Government erected towers, 
supporting lanterns at the top. That took, from those who 
had kept watch fires, some of their living. Some were able 
to erect light houses themselves, and a law was enacted al- 
lowing them to collect; from passing vessels, a fee for the 
light. In the first case, ground rent was paid as a compen- 
sation for loss of their former pittance. Such was the be- 
ginning of light houses on the coast of England. At length 
a board of superintendents was created, to see that lights 
were attended to, which is the origin of the Trinity House. 
Even now, very many light houses are private property, 
yielding bountifully, and some of the old light house ground 
rents are extremely valuable, the foundation of the wealth 
of some families. They go to the custom houses to get their 
income, which tne collector of a port exacts from coming and 
going vessels. American vessels for a long while were as- 
sessed for light money on entering English ports, while here, 
all light houses belong to Government, which never has ex- 
acted any thing from navigators. This condition of things, 
making us pay and paying nothing when English vessels 
came into United States ports, led to modifications of British 
light money regulations, so that no light house tax is now 
imposed on American vessels on arriving in British waters, 
as formerly. Instead of large blazing fires, as in the olden 
time, or till within a few years, consuming enormous quan- 
tities of sperm oil for light houses, it being the only kind 
that could be relied upon in extremely cold weather, the 
whole system has been improved immensely. The consump- 
tion of oil is far less, while many excellent arrangements of 
reflectors characterize modernly constructed lanterns. No 
new improvements have recently been suggested. France 
has taken the lead of other nations in light houses. A de- 
tailed description of the manner of utilizing light and throw- 
ing it to the greatest distance, as accomplished in France, 
would make an essay. Those who are particularly interested 
in that department of science would be profited by recent 
publications on the subject from the French press. Accord- 
ing to an official report of the Light House Board to the pres- 
ent session of Congress, there are 179 sea and coast lights, 
394 harbor and river lights, 22 light ships, 354 day (unlight- 
ed) beacons, and 2,762 buoys, in position at the expense of 
the United States. Besides, there are 33 air and steam en- 
gines, with signal trumpets loud enough to be heard above 
the roar of the surf, together with shrill whistles, the siren 
and other curious devices to give mariners seasonable no- 
tice in fog, storm or darkness. No nation on the globe is 
doing more for the interests of commerce and safe navigation 
than ours. 

Diving Bell Deafness. 

Considerable attention has been directed to well marked 
cases of deafness resulting from going down in a diving bell. 
One of these aquatic exploring machines is suspended from 
a crane in the Polytechnic Institution of London, and is 
usually let down in a deep tank every evening. Those de- 
sirous of ascertaining how it feels to be under water are per- 
mitted to descend Resulting from such excursions, it is 
alleged, the sense of hearing is impaired. More than eight 
years since a young lady felt a pain in her ears while under 
the bell. On coming to the surface, one ear was nearly deaf 
and the hearing in the other defective. The advice of an 
aurist proved of no avail. Diving bells are in constant re- 
quisition in harbor improvements. Large numbers of ope- 
ratives are employed who are experienced in underwater 
work, but no serious injury to their ears has come to our 
knowledge. Possibly in a small diving bell, closely packed 
with Visitors, the speedily vitiated air might derange the 
tension of the drum, which would drag out of place the 
little internal auditory bones ; while in a very large one, no 
such contingencies are to be apprehended. 
Raising Giants, 

King Frederick William, of Prussia, father of Frederick 
the Great, determined to raise to order soldiers whose stat- 
ure should meet his views of what grenadiers to serve roy- 
alty should be. The army was his hobby, and tall men his 
special admiration. He had a regiment at Potsdam that was 
the talk of the world, on account of their heads and shoul- 
ders being far above ordinary humanity. There were three 
battalions of 800 each, 2,400 in all, perfect Anaks, the short- 
est of the men being seven feet and the tallest nine. Such 
lofty beings were procured from all countries in Europe 
without regard to cost. James Kirkman, an Irish recruit, 
could not be had till six thousand dollars were paid. Tall 
men were decoyed and put into service at all hazards. Next 
he compelled them to marry unusually tall women, whether 
they consented or not. Prussia is rich in very tall subjects, 



the descendants of those gigantic grenadiers ; these are far tall- 
er than the full blooded Kentuckians. In spite of his eccen- 
tric majesty's efforts, however, Nature would have her own 
way, and the children of such parentage were not all tall at 
maturity. Then again, another law came into operation to 
thwart the monarch's ambition to develop a race of monster 
men. Short men very generally prefer tall wives, and tall 
women, dapper little husbands. Of course there is no very 
philosophical way of accounting for taste, but such is the 
fact. There is a growth limitation to plants and animals. 
On reaching the predestined dimensions, those active arti- 
zans that built up the body, as far as the law of limitation 
requires, ceaBe laboring and a permanent type of size is thus 
established. It is impossible to go counter to thoselaws and 
raise giants of any kind. A few individuals, transcending 
their kindred in altitude, are apparently accidental or at 
least are beyond explanation ; but anomalies in that respect, 
like monstrosities, cannot be perpetuated through genera- 
tions. 

How Far we See, 
Herschel was of the opinion that, with the telescope he 
used in those researches in the heavens which immortalized 
his name in the annals of Science, he could penetrate 497 
times farther than Sirius, assumed to be at least so far dis- 
tant that the sun is near at hand in comparison. While ex- 
ploring with that instrument, 116,000 stars flitted by the ob- 
ject glass in one quarter of an hour, and that subtended an 
an angle of only 15°. So all the worlds are moving rapidly 
in space. Reckoning from the limited zone thus inspected, 
the whole celestial region could be examined by giving time 
enough to the enterprise ; and judging from a few sections 
only within the scope of assisted vision, more than five bil- 
lions of fixed stars might be reasonably supposed to be rec- 
ognizable, and could be seen with modern improved instru- 
ments. But more are beyond, vastly beyond, and we are 
hoping and expecting that, when Mr. Clark, the self-made 
astronomer of Cambridge, Mass., and the most progressive 
telescope manufacturer now known to scientists, has com- 
pleted his great work, far more amazing discoveries will be 
made in the firmament. Surely, the mechanism of the heav- 
ens demonstrates the existence of an Intelligent First Cause, 
since such magnificent displays of unnumbered worlds, reg- 
ulated by laws which secure order in the universe, could not 
have originated themselves. God surely reigns and directs. 

London Polytechnic Institution. 

Instruction with amusement is the great feature here. All 
the lectures are of a popular cast, beautifully illustrated by 
men who have a faculty for making difficult things familiar 
to a child. It is a rare accomplishment. Most of the learned 
lecturers who come before the public shoot over the heads 
of the audience. It is a positive mistake to set in motion an 
artillery of unpronounceable terms, which only a Greek pro- 
fessor could comprehend. Lectures in that institution dmw 
immensely, even in the middle of the day, so eager are those 
in pursuit of useful knowledge to hear and see. Chemistry 
has been a leading topic, though every branch of science has 
its representative in the course of the season. The fee is 
small, therefore the theater is f ull.and is crowded when a good 
lecturer is to appear. If precisely the same system were in- 
augurated in New York, and it could be kept from being the 
instrument of two or three professors whose reputation es- 
sentially depends on keeping all other talent out, the success 
of the enterprise cannot be doubted. One of the encouraging 
circumstances of the London Polytechnic is its perfectly dem- 
ocratic character. No one ambitious aspirant for fame is 
allowed to monopolize a chair to the exclusion of others. 
Thus variety in manner and matter is insured, and the pub- 
lic like it. An audience tires of the same lecturer forever 
and for aye — an arrangement sometimes called the American 
system. The stomach loathes to have only one kind of food 
at every meal. Variety is as necessary for the brain as a 
change of diet for the stomach. 

Fat and Lean. 

Meat eaters and vegetarians show in their persons the ef- 
fects of the diet. The first has the most brain force and 
nervous energy. A mixed food of animal and vegetable, ra- 
tions developes the highest intellectual powers. A strictly 
vegetable living ordinarily gives a fair complexion, and ami- 
ability and extreme pugnacity when the vegetarian's views in 
regard to thatone engrossing thought of his life are discussed. 
They are annual-meeting reformers, without ever setting a 
river on fire. Arabs are a sober, frugal race, rather slender, 
not tall, conscientious and contentious on religious subjects. 
They largely subsist on rice, pulse, milk and keimac, some- 
thing similar to whipped cream, through a vast region of an 
arid country where they are indigenous They are not des- 
titute of mutton, goats, camels and game ; but they manifest 
no disposition to feed upon meats, as is necessary in tem- 
perate zones or in high northern latitudes. An intellectual 
man, one of their kindred, who rises to distinction by the 
grandeur of his mental status, is extremely rare. The beer 
and ale drinkers expand and grow fat, but they are not much 
given to profound researches in Science. 



Death of Professor Ranklne, 

We regret to hear of the death of W. J. M. Rankine, 
Regius Professor of Civil Engineering and Mechanics in the 
University of Glasgow, Scotland. The deceased professor 
had a long and widely extended reputation, and was a mem- 
ber of many scientific societies in the different countries of 
Europe and America. His "Manual of Machinery and Mill- 
work " is a standard authority on the geometry, dynamics, 
and construction of machinery. He died at Glasgow on 
December 24, in the 53rd year of his age. 
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IMPBOVED SEED PLANTEB. 

The invention herewith illustrated is a seed planter in 
which the amount of seed required for a hill is elevated with- 
in the seed hopper, and discharged through a hole in the up- 
per part of the hopper into a drop tube. The seed is thus 
deposited at proper intervals and without injury. 

Fig. 1 affords a perspective general view of the device, 
and Fig. 2 a sectional plan from which the working details 
will best be understood. A is the seed hopper mounted on 
a frame supported upon wheels. The 
axle revolves with the wheels, and up- 
on it are cams, B B, which impinge 
upon the lower end of a slide, C. The 
latter is thereby caused to reciprocate, 
being first raised by the cams and then 
returned to its original position by the 
reaction of the spring, D, attached to 
its upper extremity. The slide, C, 
moving close to the back of the hop- 
per, carries a cup, E, shaped as shown. 
In the back of the hopper is also the 
opening, F. When the slide, C, is 
raised by the cams the cup is brought 
opposite this aperture, through which 
its contents pass into the discharge 
tube, G. The orifice, F, is kept closed 
while the slide is down, by means of 
a spring cover, H, which is raised clear 
of the hole by the ascending cup. The 
partition, I, in the hopper is notched or 
perforated at the bottom to regulate 
the hight to which the seed fills the 
back compartment. When it is de- 
sired to transport the planter from one 
locality to another, the slide, C„ is held 

elevated clear of the cams by means of the oolt or catch, J, 
on top of the hopper. The furrow for receiving the seed is 
opened and closed by suitable devices attached to the frame 
of the apparatus. 

Patented through the Scientific 'American Patent Agency, 
October 29, 1872. For further information relative to sale 
of rights, etc. , address the inventor, Mr. John H, Dancy, 
Dancyville, Haywood Co., Tenn. 



rangement would cost more than an ordinary dwelling, and 
is, therefore, out of the question in private residences. And 
unless the air in the building was at a higher temperature 
than that outside, the current would be from the house out 
through his chimney, the heated outer air, of course, rush- 
ing into the rooms through the windows and other openings, 
and thus creating the same temperature in doors as out. 
Even if an inward current could be assured, the air would 
not be perceptibly cooled by passing through his tunnel, un- 




improvement that the apparatus should be located in the 
attic instead of the basement, for the reason that the cold 
air, being heavier, would naturally sink, and thus require 
less power. That is true ; but unless the air in the attic is 
first cooled it would not be heavier ; and it is impracticable 
to locate and operate the cooling and forcing apparatus in 
the top of the house. Power must be used, and to render it 
convenient, it must be down stairs. As yet, I have seen no- 
thing to convince me of the impracticability or danger of my 
plan, previously described, aud I in- 
tend to give it a thorough trial the 
coming summer. 

In conclusion I may state that, dur- 
ing the heated term of the past sum 
mer, I had located over my desk a fan, 
operated by a small water engine of 
seven eighths inch piston, and I found 
it such a luxury that I intend never to 
be without it hereafter during hot 
weather, in this latitude at least. 

W. C. Dodge. 
Washington, D. C. 



COOLING OUB HOUSES. 

To the Editor of the Scientific American: 

In your paper of September 4 was published an article of 
mine on heating and cooling our dwellings, to which replies 
were made in the issues of October 5 and 14, on which I de- 
sire to say a few words. 

In the article of October 5, R. H. A. expresses the idea that 
my method might prove injurious, as there is danger in a 
sudden and extreme lowering of the temperature from 90° 
to 75°, the dew point. Of course there would be danger if 
it were carried to an excess, as there is in all excesses ; but 
of this there is no probability whatever. During the past 
three or four years, the experiment has been thoroughly tried 
in the Capitol building, in this city, and instead of making 
it dangerously cool, the only difficulty has been to get it^cool 
enough. As is generally known, the building is ventilated 
by means of fans worked by steam engines located in the 
basement, which force a large volume of air, through passa- 
ges, into the rooms above, the air being heated during cold 
weather by means of steam pipes laid in these passages. 
During the summer session the halls were uncomfortably 
hot : and, to remedy this, large quantities of ice — a tun or 
more at a time — was placed 
in the passages, and the air 
passed over and through it, 
but with little effect. It was 
found impossible to lower the 
temperature in the House or 
Senate more than from 2° to 
4°. Finally, the present en- 
gineer of the Senate, Mr. H. 
F. Hayden, hit upon the plan 
of water spray in the air 
' chamber : a fine spray or mist, 
as though made by a gigantic 
atomizer, and the result was 
most beneficial, the tempera- 
ture being reduced from 10° 
to 14°. This has now been 
used for two seasons or more, 
without any injury. 

I give you herewith a dia- 
gram of the building, show- 
ing the apparatus in opera- 
tion. So I think R. H. A. 
may dismiss his fears on that 
point. It is not so easy to 
lower the temperature of our 
rooms in hot weather as to 
create any danger from an ex - 
cess in that direction, as those 
who try it will find. 

With reference to the plan 
suggested by Egberd, in the 
issue of October 14, I would 
say that it is not practicable, 
especially in cities. As a 
general rule, there is no room 
for building the tall chim- 
neys and digging the con- 
necting tunnels suggested by 
him. Besides, such an ar- 



DANCY'S SEED PLANTER. 

less of much greater length than would, in most cases, be 
found possible to make. A tunnel without the chimney, I 
believe, is in use at the Government Insane Asylum, just 
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over the Potomac river from this &.■; , and is found to work 
well ; but it is both long and large, there being plenty of 
room, and the ground is well adapted for such a purpose. 
Some other correspondent, I forget who, suggested as an 




ELEVATION SHOWING THE DEVICES NOW IN USE FOB WASHING AND VENTILATING THE SENATE 

CHAMBEB WASHINGTON, D. C. 



Exhalation of Carbonic Acid by 
Illan. 

Some interesting researches on the 
quantity of carbonic acid exhaled in a 
given time from the skin of a man 
have been conducted by Herr H. Au- 
bert and his assistant, Herr Lange, and 
have appeared in the last number of 
Pfluger's Archiv filr Physiologic The 
experiments have been carefully made 
in an air-tight chamber, in which the 
subject for experiment was seated, and 
through which a current of air, freed from carbonic acid, 
was steadily passing, while the proportion of carbonic acid 
in the air on leaving the chamber was estimated by trans- 
mission through bulbed tubes containing a solution of a salt 
of barium. The results of these investigations lead to the 
general conclusion that sixty-two grains of carbonic acid 
are exhaled from the body of a full-grown man, through the 
skin, in the course of twenty-four hours. 

m-ft-m 

Tbe "Scientific American" In Philadelphia. 

Messrs. Richards, London,and Kelley, of Philadelphia, Pa., 
write as follows : " We have presented, to each of some 8 
or 10 apprentices, a subscription to the Scientific Ameri- 
can, believing that they will be much the better for reading 
it. They are pleased with the idea and are stimulated to 
increased interest in their trade. Many of our workmen 
have been subscribers for a long time, so that fully 50 per 
cent of them are taking your paper, as well as other me- 
chanical works — a reading community. We will add to the 
list of subscribers as we have occasion. Permit me to add 
that the Science Record is very finely edited and is very 
interesting. It will receive a position in our library." 

..•-> 

Gentle Words for Horses, 
If horses were next thing to deaf, there would be an ex 
cuse for the shoutings and yellings so generally indulged in, 
but they are not, and therefore need not be spoken to so 
loudly and harshly. The ear of a horse is very sensitive, 
and, save in exceptional cases, it is possible to control his 
motions by a command given in a moderate tone of voice. 
A horse is a teachable animal, and is always affected by 
kind treatment The fact of the 
matter is that, if kind words and 
gentle treatment throughout 
were given to these noble animals 
instead of oaths, curses, . and 
blows, we should find their docil- 
ity greatly increased. Just im- 
agine, if you will, a gee ! or 
whoa ! uttered in a tone suf- 
ficiently loud to be heard half a 
mile distant, and this command 
given to an animal within five or 
ten feet of the party giving it. 
Wherein consists the necessity 
for it ? Why not resort to more 
rational and certainly more 
pleasing means ? Why not speak 
in a moderate tone ? This is all 
that is required. The horse, if 
not deaf, can hear it, and will as 
readily obey as if given in thun- 
dering tones. 

One of the best managed teams 
ever seen was controlled by the 
driver without the indulgence of 
this unmusical yelling. Tho 
driver rarely ever spoke above 
his ordinary tone of voice, and 
yet his horses laid into their 
work with as much willingness 
and apparently greater earnest- 
ness than if they had been driven 
to it by fearful shoutings and 
blows. The horse i3 an intelli- 
gent animal. None of the brute 
creation more readily appreciate; 
kind words and kind treatment- 
Such facts should be considered, 
always by those who have the 
care of these animals. 
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NEW BEIDGE OVEB THE NILE. 

The accompanying engraving, prepared from a sketch made 
on the spot for The Engineer, shows a handsome new bridge 
across the Nile, which has just been completed for the Egyp- 
tian Government by Messrs. Shaw and Thomson, of Leaden- 
hall street, and their colleague, Mr. John Dixon, engineer 
and contractor, of Laurence Pountney Hill, London. 

In furtherance of 
the vast improve- 
ments which the en- 
lightened policy of 
the present ruler of 
Egypt, his Highness 
Ismail Pacha, has in- 
augurated, it had be- 
come absolutely nec- 
essary to connect the 
city of Cairo with the 
fertile and populous 
district on the oppo- 
site banks of the 
Nile, a district lying 
between the river and 
the Pyramids, em. 
bracing the town of 
Ghizeh itself, in 
numerable villages, 
large and small, the 
palaces of the Vice- 
roy at Ghizeh and 
Gliizereh, and those 
of some of his prin- 
cipal nobles. 

Some two hundred 
years ago the erratic 
and invadrhg Nile 
flowed past Cairo in 
one grand unbroken 
stream. The acciden- 
tal sinking of a na- 
tive felucca or barge, 
laden with stones, 
caused the formation 
of a Band bank. This 
sand bank, silting up, 
gradually increased 
in size, and in time 
became dignified by 
the name of the Is- 
land of Ghizereh, 
which is now some 
four or five miles 
long and more than a 
mile broad. Down 
each side of this is- 
land flowed an arm 
of the noble river. 
On the shore opposite 
the suburban palace 
of Kasir-el-Nil stands 
that of Ghizereh, best 
known to European 
visitors by the gor- 
geous festivities cele- 
brated there on the 
occasion of the mar- 
riage of the eldest 
daughter of the Khe- 
dive, or what in En- 
gland they would 
style the Crown Prin- 
ceBS of Egypt. Close 
to this spot a bridge 
of boats was, forsome 
years, in existence 
to accommodate the 
teeming traffic, which 
floating structure 
gave place, early in 
the present year, to 
the permanent bridge 
of Kaser-el-Nil, con- 
structed by a French 
company and French 
engineers during 
three years o f labor. 
Meantime the west- 
em arm of the river 
had been rendered 
passable by the thor- 
oughly Egyptian ex- 
pedient of throwing 
dams acroBS it, on the 
tops of which the 
roads were formed. 
But old Nilus would 
not tolerate such re- 
straint, and, threatening to burst I113 bonds and widen his 
bed, by washing down the palaces and quay walls that bor- 
dered his sole remaining channel, it became imperatively 
necessary to bridge over as rapidly as possible and reopen 
the old waterway. 

Time being an object, the work was confided to English 
hands, and with a result that seems fully to have justified 
the confidence thus repoBed. The plans, designs, and ar- 
rangements were, we believe, matured by Mr. Dixon, the en- 



gineer, and submitted to the approval of Mr. Fowler, as chie* 
consulting engineer to his Highness the Viceroy. An active 
commencement with the works was made in the beginning 
of January of the present year. By June, sixteen cast iron 
cylinders, 88 feet long and 8 feet 6 incheB in diameter, had 
been sunk in the bed of the river, and six smaller cylinders 
had been fixed. By September, 1,700 tuns of iron work had 



which Ismail Pacha will be best remembered. The bridge 
is of iron double trellis girders, and constructed with a 
swinging draw having a one hundred foot opening. The 
length of the bridge is 1,350 feet ; width, between centers of 
girders, 40 feet. Total weight of the iron work, 1,700 tuns. 




been manufactured and sent out from England, trans- 
shipped up the Nile, and placed in position ; the masonry and 
concrete were completed, the swing space was turned round 
on its axis by the aid of one man, and in November the fin- 
ished structure was finally handed over to the intelligent 
young Prince who presides as chief of the Public Works De. 
partment in Egypt. 

The bridge belongs to the class of works which benefit a 
country. The work belongs to the industrial monuments by 



How Dangerous Ice Gorges may be Avoided. 

A correspondent 
of the St. Louis 
Railway Register 
furnishes some 
timely hints rela- 
tive to the removal 
of the ice gorges 
which, forming ev- 
ery winter in our 
rivers, often cause 
great damage to 
vessels and other 
structures. These 
gorges are some- 
times isolated, but 
sometimes a suc- 
cession of them, se- 
parated by intervals 
of but a few miles 
or less, is formed : 
they are occasional- 
ly of such magni- 
tude and depth as 
to completely dam 
up the river, espe- 
cially if resting up- 
on a hard bottom, 
producing inunda- 
tion of the low 
lands. There is 
generally sufficient 
head in the confined 
water to cause the 
ice to move with 
considerable veloci- 
ty upon the sud- 
den rupture of the 
gorge. 

Ice canbeblasted 
as well as any other 
material, and ice 
blasting has been 
frequently prac- 
ticed in Europe. 
For this purpose 
any of the explo- 
sives can be used ; 
blasting powder is 
employed where 
slow burning i s re- 
quired, and for 
quick burning any 
of the explosive 
compounds, asdua- 
lin or dynamite, 
will serve. In break- 
ing up a gorge, one 
would commence in 
general at the lower 
end, taking off 
etrips all the way 
across, allowing 
them to float down 
with the current, 
and working up 
thus towards the 
head until the end 
was accomplished. 
Care would be re- 
quired not to pro- 
duce enough dis- 
turbance to start 
the whole mass at 
once, as, in that 
case, the operator 
would produce just 
what he was aiming 
to avoid, and per- 
haps bring down a 
mass of ice on him- 
self from Bome 
pointabove. Where 
it is necessary to re- 
move an interme- 
diate gorge, and 
there is not current 
enough in the reach 
of water below it 
to float off the pie- 
ces, a moderate cur- 
rent could be induced, in some caBes, by opening a narrow 
cut in the gorge below, although this might be an operation 
of some difficulty. Where a line of telegraph runs in close 
proximity to the river, several parties can operate simulta- 
neously and in concert, by means of the rapid and easy com- 
munication thus afforded. Of course it is not assumed 
that circumstances will always favor blasting, but that it 
is sometimes of great benefit, experience in other countries 
has plainly shown. 



© 1873 SCIENTIFIC AMERICAN, INC. 



72 



$ aottiffa jtatara. 



[February i, 1873. 



LEABN TO DBAW. 

To the artisan, there is no acquirement outside his trade 
which is of more direct benefit than a fair knowledge of 
drawing. The mechanic that can make a graphic sketch of 
a machine or a good working draft of the same possesses 
an advantage over his fellows that will materially promote 
his advancement and, besides, greatly facilitate his educa- 
tion in his chosen calling. 

Drawing, like instrumental music, requires the cultivation 
of both eye and hand ; the former to appreciate things as 
they really are, in form, color and position ; the latter to act 
as the servant which reproduces the similitude of the ob- 
jects recognized by the perceptive faculties. It is, therefore, 
necessary to bring both mental and physical powers to a given 
degree of education in order to attain a certain amount of 
skill. 

A few practical hints on this subject, designed to serve as 
an answer to the question " How shall I learn to draw," will 
perhaps be found of advantage. At the beginning of the 
study, exercise the eye in appreciating the shapes of simple 
objects and the memory in retaining the notion of form. We 
must learn, and no principle must be more strictly followed, 
to see a thing as it appears, not as reason tells us that it is. 
For a common example, we well know that a certain piece 
of furniture, a table, is of such and such a shape ; that is, ite 
legs are of equal length, that they rest on the floor, its top is 
flat, etc. Now, if we wished to depict our table in a sketch 
from a given point of view, if we allowed our knowledge to 
govern our eyesight, we should undoubtedly fail to produce 
a correct representation ; and this simply because, relying 
upon fact previously acquired, we should draw what we do 
not see. We should, to exemplify, make all four legs of 
equal dimensions, whereas those furthest from us appear 
the shortest ; we should represent the flat surface as rec- 
tangular instead of oblique and acute angled, and, to carry 
out the idea still further, did we color our drawing, we 
should paint it a single shade of oak or mahogany, so that 
in the end we should have a distorted image of a uniform 
hue. We should thus annihilate distance, light and shade ; 
and to illustrate once more our mistaken method, we would 
represent two similar objects, one beside us and the other 
half a mile away, as of precisely the same dimensions. 
Without pursuing tbis branch of our subject further, let the 
reader either try the effect for himself, or, if he desires a 
more graphic representation, let him look among Hogarth'ii 
engravings, to be found in book form in any public library, 
for a landscape which he will lind thus depicted. The ab- 
surdity of the drawing is obvious. 

Necessarily, the rules of perspective will aid us to avoid 
the above difficulty; but, except for mathematical draft- 
ing, we should advise the student not to hamper his mind in 
the beginning with geometrical demonstrations, but to edu- 
cate his eye to unassisted effort. Nature is the best teacher, 
and constant practice in representing her in her ever varying 
forms will lay a better groundwork for future accurate draw- 
ing than all the treatises ever compiled. Let us counsel the 
beginner at the outset to beware of published systems or 
' ' drawing without a master " handbooks ; we never knew 
them to produce any other result than an inextricable con- 
fusion of ideas. The student should commence with pencil 
and paper to depict the simplest object — for instance, a box 
— and represent it in all positions. It may at first be diffi- 
cult to perceive the exact form, owing to the relief caused by 
light and shade ; but if the eyes be partially closed and the 
object regarded through the eyelashes, it will appear to be 
an irregularly shaped mass and its outline will be readily fol- 
lowed. No matter how rough first attempts may be, perse- 
vere. Skill can only be acquired by practice ; and as the per- 
ception is educated, the hand will grow in cunning. Avoid 
artificial aids of every kind ; they only retard true progress. 
Erase as little as possible ; aim at correctness at once ; 
do not make a line until it has been considered. Work 
slowly — rapidity of execution and brilliancy of effect will 
come in proper season. Study to express an idea in as 
few lines as possible. A glance at the works of skill- 
ful artists will show how simply and yet how surely 
every stroke of the pencil has a definite purpose. Fol- 
low Ruskin's advice, and never give away a drawing; to 
present a friend with a poor one is no compliment ; to donate 
a good one is to deprive oneself of the best result of all pre- 
vious labors. Keep all, failures and successes ; they are 
milestones in our onward path. Systematically avoid the 
lithographed pictures sold to serve as copies ; we never saw 
any that were not, at best, of doubtful excellence, calculated 
to rather mislead than advance the pupil. There is no merit 
in servile copying ; if such is to be done, better use trac- 
ing paper at once. Draw boldly — timid and weak strokes 
never produce broad effect or a vigorous picture. Better see 
too little than too much — a few curves accurately drawn 
represent a tree in a sketch infinitely truer to nature than 
the labored and necessarily imperfect delineation of every leaf 
or spray. Facility in outlining acquired, shades and shad- 
ows may be studied. Here the counsel of one skilled in art 
may be sought. We mean skilled in art in the fullest sense 
of the term ; a poor or mediocre teacher is worse than none ; 
the best talent attainable may be more costly, but it proves 
the cheapest in the end. It is an abominable practice in 
many schools to have the students' drawings " corrected" by 
the master. It is needless to add that every spark of indi- 
viduality is extracted from them, in order that the pu- 
pil may " show progress," or, by producing pretty pictures, 
gain a fraudulent credit for the instructor. This, of course, 
should not be permitted, for the teacher should be' but a 
guide to call the attention of the learner to what would oth- 
erwise escape his notice ; to point out that certain effects 
that apparently are the result of accident, are subject to 



known laws, and finally to instruct in the mechanical labor 
of the manipulation of materials. 

It is excellent practice, after a fair degree of skill is ac- 
quired, to strive to produce representations of images formed 
in the ' ' mind's eye. " Houdin, the French conjurer, says in 
his memoirs that his marvelous dexterity in deceiving the 
senses of others was largely due to the high cultivation of 
his perceptive powers. He mentions that he began by rap- 
idly walking past a shop window and afterwards trying to 
call to mind as many of the objects therein, together with 
their peculiarities of form and color, as possible, afterwards 
verifying his memory. This plan on a simpler scale may be 
practiced in learning to originate. Commencing as before 
with some simple article, regard it carefully, and, after plac- 
ing it out of sight, endeavor to draw it from the image left 
in the mind. From this, advance by degrees until it is 
found that a short glance at an object is sufficient to ensure 
a fair representation of its general appearance. Then eeek 
to imagine forms and to draw them correctly, always remem- 
bering to select such articles as subjects as that the sketch 
may be verified with the original after completion. Do not 
aim at too high a standard ; it is well to recollect that art is 
a jealous mistress and requires long years of servitude be- 
fore she becomes the servant of herpursuer. Seek rather to 
obtain a fair proficiency, when further progress will be op- 
tional and dependent solely upon the ability and desire of 
the.student to devote the necessary time and labor. 

In conclusion, let us add a word as to how working men 
may learn to draw. It is better for some one man to seek to 
interest his comrades and so get a number together in pur- 
suit of the same object. The enthusiasm of a single indi- 
vidual is apt to fall when unsupported ; competition between 
several is an excellent incentive to labor and success. We 
were recently informed of an admirable plan adopted by 
the mechanics in the shop of the New York Steam Engine 
Company, in Passaic, New Jersey. These men have clubbed 
together, purchased for a small sum the necessary instru- 
ments, and are now pursuing, during their spare time, a 
course of mechanical drafting under the guidance of the 
draftsman of the establishment. This example deserves 
to be widely follQwed, and we believe that these mechanics 
will have no cause to regret so wise an expenditure of unoc- 
cupied hours. The same system may be adopted by a sketch- 
ing or reading club, and thus every opportunity gained for 
mutual and self improvement. 

The inventor that can represent his idea upon paper, and 
thus give it tangible form, i s at once possessed of an object 
capable of elaboration. His mind is unburdened, as it were, 
and free to range to other thoughts. The artisan that can 
fill a volume with suggestions of improved devices as they 
occur to him in the routine of his every day life, or is able, 
sketch book in hand, to jot down the good ideas of others, 
secures an unfailing fund of information, which, if not some 
time directly productive of lucrative returns, will be of in- 
estimable benefit to him throughout his whole career. 



SB. DBAPEB'S BESEABCHES IN ACTINO-CHEMISTEY, 

The well worn figure, which likens the investigator of the 
secret laws of the universe to the explorer of unknown 
lands, is truer than we sometimes think it ; and the history 
of the outposts which he thrusts far into the dim region of 
the unknown is very apt to be like that of the advance sta- 
tions of the pioneer in geographical discovery. The fortu- 
nate researcher may strike a point, a Mexico or a Peru, whose 
visible wealth will bring him immediate glory and compel 
the tide of conquest to set at once in that direction ; or it 
may be a California, which must wait till the slow advance 
of generations shall make the time ripe for the full develop- 
ment and appreciation of its riches. The history of science 
is full of these contrasts, as every student knows. Of the 
latter sort of advances, a fine illustration may be drawn from 
some of Dr. John W. Draper's researches in actino-chemistry. 
In papers published thirty years ago, Dr. Draper maintained 
these two propositions, namely : 

1st. That so far from chemical influences being restricted 
to the more refrangible rays, every part of the spectrum, 
visible and invisible, can give rise to chemical changes, or 
modify the molecular arrangement of bodies. 

2d. That the ray effective in producing chemical or mole- 
cular changes in any special substance is determined by the 
absorptive property of that substance. 

These points were well taken ; yet the standard treatises on 
the solar spectrum continue to teach that only the more re- 
frangible rays have power to produce chemical changes. 

In the last issue of the Philosophical Magazine , Dr. Draper 
restates these propositions with an abundance of evidence to 
prove the current teaching incorrect. Even the so-called 
curve of chemical intensity, derived from the action of sun- 
light on the sensitive salts of silver, does not truly represent 
the range of chemical action in the case. By a careful deter- 
mination of the habitudes of silver iodide, Dr. Draper finds 
that every ray in the spectrum acts on that substance, the 
more refrangible rays apparently promoting, the less refran- 
gible apparently arresting, the action of daylight on it, these 
contrary effects taking place not only simultaneously but 
successively, and that when considerable intervals of time 
intervene. 

Again with bitumen and resin — the substances first used 
by Niepce for photographic purposes — every ray in the spec- 
trum acts, the "proof" being continuous except where the 
Fraunhofer lines fall. 

The rays which act chemically on the carbonic acid of 
plants — the most important of all actino-chemical operations 
— are the less refrangible rays, not the more refrangible 
" chemical " rays, as they are commonly called. Two meth- 
ods may be employed for proving this fact — by observing 



the place of maximum evolution of oxygen gas in the spec- 
trum, and by finding the place in which young etiolated 
plants turn green. The point of maximum action in both 
cases is in the yellow, the range of action embracing the 
orange on one side and a portion of the green on the other. 

The action of light on the colors of flowers is well known. 
Years ago these phenomena were observed far enough to de- 
termine that nearly every radiation affected some particular 
color. Thus paper stained yellow by eorchorusjaponica is 
whitened by green, blue, indigo, and violet rays. The rose 
red of the ten weeks stock is changed by the yellow, orange, 
and red ; and soon, the general law of such action — discov- 
ered by Qrothuss and verified by Herschel — being that the 
rays which are effective in the destruction of any given veg- 
etable color are those which by their union produce a tint 
complementary to the color destroyed. 

In this connection Dr. Draper calls attention to a matter 
worth examining, namely, that the physiological explanation 
of sight may hinge on the fact that, like vegetable colors, the 
retina is a carbon compound, and carbon is affected mainly 
by rayswhose wave lengths are between those of the extreme 
red and the extreme violet, the maximum being in the yellow. 
In other words, the chemical curve of carbon in the spec- 
trum is the same as the curve of luminosity, as represented 
by Herschel. This being the case, the possible development 
of human vision up to the capacity to measure vibrations 
now invisible, as suggested by Professor Tyndall in his re- 
cent lectures, would depend not on education but on a 
change in the chemical composition of the retina, which is 
hardly to be expected. But this is apart from Dr. Draper's 

emoir. 

The action of light on the growth of plant stems and 
roots proves with equal conclusiveness that it is wrong to 
restrict the chemical force of the spectrum to any special re- 
gion. As observed by Dr. Gardner, seeds germinating in 
darkness develop vertical stems. On exposing such stems to 
the spectrum a bending movement begins toward the indigo, 
the stems in the indigo bending toward the approaching ray. 
Removed into darkness, the stems recover their upright po- 
sition. Repeating and extending these observations, M. Du- 
brochet found that plant roots bend from the light, this ac- 
tion being produced by all the colored rays of the spectrum. 

In support of his second proposition, namely, that the ray 
absorbed by any substance is the one which produces chemi- 
cal effects in it, Dr. Draper reviews at great length the 
modes in which radiations act on the decomposition of silver 
iodide, and in the combination of chlorine and hydrogen. 
Briefly stated, his deductions are as follows : 

When a radiation impinges on a material substance, it im- 
parts to that substance more or less of its vis viva, and there- 
fore undergoes a change. The substance is also disturbed, 
its physical and chemical properties determining the pheno- 
mena which result. 

If the substance is black and undecomposable, the radiation 
establishes vibrations among the molecules it encounters, 
each molecule becomes a center of agitation, and heat radia- 
tion and conduction in all directions are the result. 

If the substance is colored and undecomposable, it will ex- 
tinguish the rays complementary to its own tint, and its tem- 
perature will rise correspondingly. 

If the substance is decomposable, the absorbed radiation 
will be expended in breaking down the union of those parti- 
cles which have arrested it with their associated particles. 

In the last case the effect presents two separate and dis- 
tinct phases, the physical and the chemical. The first phase, 
the physical, consists in a disturbance of the group of mole- 
cules about to be decomposed. Up to a certain point the 
dislocation may be checked, stopped, and the original condi- 
tion restored ; but that point once gained, decomposition en- 
sues, and the result is permanent. These phases are hap- 
pily illustrated by the following familiar example : 

" If a sheet of paper be held before a fire, its surface will 
gradually warm ; and if the exposure be not too long or too 
hot, on removing it the paper will gradually cool, recovering 
its former condition without any permanent change. One 
could conceive that the laws of absorption and radiation 
might not only be studied, but could be again illustrated by 
the exposure and removal of such a sheet. But a certain 
point of temperature or exposure gained, the paper scorches, 
that is, undergoes a chemical change, and then there is no 
restoration, no recovery of its original condition. " 

As i n his former memoir Dr. Draper demonstrated the 
heating power of radiations to reside in all equally, what- 
ever their ref rangibility, so in this he proves the power to 
produce chemical changes to be manifested by rays of every 
refrangibility, different substances being acted on by differ- 
ent rays. In other words, the peeming three fold nature of 
radiations is due solely to the character of the substances on 
which they impinge ; those rays which are reflected affect 
our eyes as light ; those which are absorbed set up molecular 
motions, which manifest themselves as heat or chemical ac- 
tion, according to the constitution of the absorbing sub- 
stance. 



It is not what we have or what we have not which adds 
to or subtracts from our felicity. It is the longing for more 
than we have, the envying of those who possess more, and 
the wish to appear in the world of more consequence than we 
really are which destroy our peace of mind, and eventually 
lead to ruin. 



' ' Engineer," of Youngstown, Ohio, whose interesting let- 
ters on boiler explosions have been published in our pages, 
says : " I have four volumes of your valuable journal bound 
and I have four more ready to bind. There is not a book in 
my library that I would not rather part with than the 
volumes of the SCIENTIFIC Amebican. " 
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Facts for the Ladies.— Mrs. Mary Sanders, Jersey City, N. J., has used 
hei Wheeler & Wilson Lock-Stltch Machine since 1863, constantly, on all 
kinds of sewing, wlthoutrepalrs, and broken but one needle (accidentally) ; 
would not sell it for $1,000 if she could not get another. See the new Im- 
provements and Woods' Lock-Stitch Ripper. 
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Improved Pruning: Shears. 

Amos R. Moulton, Fall's Branch, Tenn.— This invention relates to an Im- 
provement in shears for prunlag purposes, whereby they are rendered more 
effective than the ordinary kind, and It consists principally in the method of 
producing a drawing or sliding cut upon the branch or limb to be separated, 
by the employment of a horizontally or obliquely sliding cutter which is 
operated by means of a pair of hand levers. The second feature of the inven- 
tion consists in providing the cutting blades with a series of holes which 
are employed for adjusting the same as it wears away, or for regulating the 
distance between the cutter and holding jaw. 

Improved Feather Renovator. 

Edger N. McKImm and John R. Gearhart, Lathrop, Mo.— The invention 
consists in providing the stirrers of a feather renovator with loops at one 
end and a hinged concave clamp at the other so that they can be easily 
detached. 

Improved Spring Power for Sewing Machines. 

James Cleveland, of Williamsburg, and Charles A. Todd, of New York 
city.— This invention has for Its object to furnish an Improved spring power 
for driving a sewing machine at any desired velocity, and which shall be so 
constructed that the tension may be readily kept upon the spring, so that 
the machine may be run contiguously for any desired length of time. 

Improved Grain Binding Harvester. 

Harry H. Brldenthall, Jr., Youngstown, Pa.— This invention has for its 
object to improve the construction of the harvester for which letters pat- 
ent No. 120,027, were issued October 17, 1871, so as to make it a self binder; 
and it consists in the combination of a block, crossed or diagonal rods, and 
their supports or equivalents with the driving pitman and sickle bar; in suita- 
ble mechanism, for the purpose of raising the gavel into contact with the 
binding device, for the purpose of twisting bands upon and around the 
grain bundles, for the purpose of forming a straw band around the gavel 
while being held and rotated by the endless chain; and in the combination 
of the lever chain and lever for raising the cutter bar with the cutter bar 
and with the pivoted seat and pivoted standard. 

Apparatus for Preparing Roofing Felt. 

George W. Pond, Brooklyn, N. Y., assignor to himself, J. W.Smith and 
J. W. Coolldge, of same place.— The object of the present invention is to 
improve the machinery employed in manufacturing what is known as roof- 
ing felt ; and it consists in making the frames of the rollers upon which the 
felt or paper is rolled adjustable, so that the different rolls of felt or paper, 
when being drawn from those rollers to be joined together between the 
feed or compressing rollers, will meet with their edges even and be uniform 
with each other, thereby obviating the necessity of shearing off the edges 
of the felt to make them even. It also consists in a device for adjusting the 
uprights which support the roller to suit the width of the felt or paper. 

Improved Corn Planter. 

William T.F. Smith, Lexington, 111.— This invention has for its object to 
furnish an improvcddevlce for planting corn, which shall be so constructed 
as to enable the corn to be planted in perfect check row. By suitable con- 
struction the movement of a rope continuously in the same direction oper- 
ates the dropping slide alternately in opposite directions, knobs being ar- 
ranged at such a distance apart as to operate the slide and drop the corn ar 
the proper points. 

Improved Adjuster for Well Drills. 

Joseph Gallagher, Shamburg, Penn.— The object of this invention is to 
provide simple and convenient means for connecting pump rods and drill- 
ing rods to the working beam of pumping or drilling machinery; and it 
consists in a grooved wrist bar and a screw clamp. In attaching the device 
to the working beam, the part of the bar between the clamp and the wrists 
is inserted in a slot In the end of the beam. The whole device will then 
hang vertically with the wrists resting in a shallow groove on the top of the 
"oeam . It is then made fast to the beam by a slotted timber bolted fast over 
the wrists. When thus connected the adjuster is ready for use either fo 
pumping or drilling, the hook being used in the former case and the straight 
rod in the latter, which may be drawn into the groove in the bar sufficiently 
tight to be held by the friction alone. This device may, therefore, be used 
for either pumping or drilling without removing it from the working beam 
Improved Glove. 

James I. McMartin, Johnstown, N. Y.— The Invention consists of a single 
glove pattern, by which the thumb may be cut in one piece if made entirely 
of leather, or of two pieces if made with leather front and cloth back. 

Improved Bolt Trimmer. 

William Dunlop, Fullarton, Canada.— This invention is an improvement in 
the class of bolt trimmers in which a cutting tool or chisel is reciprocated 
by a rack bar and toothed segment. The forward end of the lower lever of 
the implement is made wide and has a slet formed in it to receive the oper- 
ating parts of the device. A block slides back and forth upon ways formed 
upon the lower parts of the inner surfaces of the side bars that form the 
slot, and which is held down to its place by stays attached to said surfaces. 
In a recess in the forward part of the lower side of the block Is secured a 
chisel, the lower side of which is flush with the lower side of the lever. The 
edge of the chisel, when the block is pushed forward, strikes against a steel 
cushion secured to the Inner surface of the forward end of the lever. The 
lower edge of the end of the lever and the lower end of the plate project a 
little below the lower surface of the lever to rest against the edge of the 
nut, while the lower side of said handle rests upon the face of said nut, and 
the chisel shaves off the projecting end of the bolt. Upon the upper side of 
the rear part of the sliding block is formed gearing connecting with the end 
of the upper lever. The forward end of the lever Is pivoted to projections 
formed upon the rear parts of the upper edges of the slotted forward end 
of the lower lever, so that the sliding block and chisel may be drawn back 
by raising the free end of the lever, and forced forward to make a cut by 

rcing the said end downward. 

Improved Cigar Perforator. 

Eibertus A. Konter, Brooklyn, N. Y., assignor to himself andW.M. Haw- 
Kins, of same place.— The Invention relates to the well known cigar end 
piercers containing a tapered guide tube with one or more knives fastened 
therein, and sometimes provided with an eye on the outer part of closed 
end, by which it may be attached to a chain and hungf rom a watch or from 
the person. The invention consists in the mode of constructing the several 
parts so as to render them conveniently detachable from each other, and so 
that thus any one can be easily replaced or the knives sharpened. 

Improved Corn Planter. 

Joshua McGInnis, Frazeysburg, O., assignor to himself and E. L. Lemeret, 
of same place.— The box to receive the grain is provided with a cover, which 
Is kept in place by a spring catch. The bottom of the box is made thick, 
and has a hole formed through it near one end to allow the corn or other 
seed to pass through to the dropping slide. The lower part of the hole 
through the bottom is enlarged upon the side toward the central line of the 
seed box, and has a brush placed in said enlarged part to prevent any more 
seed passing out than enough to fill the hole in the droppiog slide. The 
dropping slide, which moves back and forth In a square groove formed In 
the under side of the bottom, is held up In place by a block or plate, placed 
In a notch in the bottom and held up against the dropping slide by a spring. 
In the dropping slide is formed a hole to receive the seed from the hole in 
the bottom and carry it out of said box, the block or plate keeping the seeds 
from dropping out of the hole before they have been carried to the proper 
position. The amount of seed dropped out at a time depends upon the 
thickness of the slide. In the slide, near its end, Is formed a second hole to 
receive any seeds that may pass through or beneath the brush to prevent 
the machine from becoming clogged. As the seeds drop from the slide they 
fall into the hopper shaped spout, by which they are conducted into the 
receiver 



Improved Paint Brush. 

Lavlne A. Lightenhome, Chicago, 111.— This invention relates to an im- 
provement in the class of paint and varnish brushes whose bristles are 
secured in a tapered or conical ring and their handles in the socket of a 
cap or disk adapted to screw into the same. The Improvement consists In 
a mode of securing the bristles more efficiently than heretofore by means 
of cement, which is placed in the space or cavity between the screw cap 
and heads of the bristles, and forced into or among the same by driving 
the handle into its socket. 

Improved Gates. 

William B. Smith, Copper Creek, 111.— The invention relates to means for 
opening double gates. The two gates have high posts, by which they are 
hinged to permanent posts for being coupled overhead by cross and parallel 
bars, so that one gate will be opened and closed by the other, the said gates 
swinging in opposite directions. Long rods, attached to one of the gates 
and extending each way along the road, serve for opening and closing the 
gates without dismounting. The said rods, being longest and heaviest at 
the outer sides of their pivots, hold the latch up and keep the gate fastened. 
They are lifted up when taken hold of to operate the gates for unlatching 
them. The lower hinge of the gate is movable up and down the post for 
shifting the gate higher »r lower by the withdrawing of the staple from 
one of the holes and putting it in another- but the staple of the upper 
hinge, being connected to a long staple on the gate, allows the gate to slide 
up and down freely as much as required, so that the gate may be readily 
raised in winter above the snow and let down again when the snow is gone. 

Improved Reciprocating Steam Engine. 

Charles E. Lamb, Wauseon, O.— The distinguishing features of thisinven 
tion are the arrangement and operation of an oscillating valve in the piston 
of the engine and the manner of introducing and exhausting the steam. On 
the end of a tubular piston rod a valve is arranged, within the center of the 
piston, and receives a rotary motion sufficient to change the portsand allow 
the cylinder to take and exhaust steam at both ends at each stroke of the en- 
gine. This rotating motion Is produced by means of a pin in the crotch of the 
connectingrod. On theendof the hollowpistonrodisacollar.withtwopro- 
jectingiugs, between which lugs the pin works. The collar is made adjust- 
able. . By means of. this adjustment the valve ischangedorsetsoastocutoff 
the steam sooner or later, as may be required. The extent of this revolving 
motion depends upon the distance of the pin from the center of the cross 
head. This distance is always supposed to be sufficient to turn the valve 
and change the ports as the crotch of the connecting rod is carried up and 
down by the engine crank. The steam is admitted through a tube, which Is 
screwed into the end of the valve on the opposite side of the piston. This 
tube reciprocates In and is inclosed by an outside tube which connects with 
the boiler. As the piston works back and forth in the cylinder it is prevent- 
ed from turning or partaking of the revolving motion of the valve by means 
of the straight rod which passes through the piston and is confined in the 
cylinder heads. The positions of the valve are reversed at every stroke of 
the engine, and the steam is admitted and perf onns its work and is exhaust- 
ed with the same regularity and precision as with the ordinary slide valve, 
all the steam being admitted through a suitable pipe and exhausted through 
the hollow piston rod. 

Improved Cotton Cleaner. 

James L. Coker, Hartsville, S. C— This invention has for its object to fur- 
nish an Improved attachment for cotton gins for cleaning the cotton and 
feeding it to the gin, removing nails, sand, and other impurities from the 
cotton, and feeding it uniformly to the gin. The two sides and the upper 
part of the front end of the frame of the machine are closely Incased. The 
upper part of the top in the rear of the sweeper and the rear end is inclosed 
with wires or slats inclining inward to allow sand, nails, etc., to drop 
through. The upper front part of the machine is left open at the top to 
serve as a hopper to receive the cotton, which rests upon the endless apron, 
which is formed by attaching cross slats to bands or belts which pass around 
the rollers. The slats of the endless apron are provided with points to take 
hold of the cotton and carry it forward. The sweeper is formed by attach- 
ing knives or plates in an inclined position. The sweeper may be adjusted 
to allow more or less cotton to pass through to the gin, as may be desired. 
And it is revolved in such a way as to push the cotton back from the upper 
end of the carrier and allow only the desired amount of cotton to be carried 
to the beater. The beater is formed by attaching numerous teeth to a cylin- 
der, which receives the cotton from the carrier and knocks out the sand, 
nails, and other impurities, which fall through the slatted or wire back of 
the machine while the cotton slides down said back to the cleaning cylin- 
ders, one or mere of which are used. The cylinders are covered with leath- 
er having wire or card teeth attached to it, or the card teeth may be attached 
directly to the said cylinder. The cylinders further clean the cotton by 
shaking it and rubbing It against a board secured above the said cylinders, 
and which is concaved and corrugated. A brush cylinder takes the cotton 
from the lastcleanlngcyllnder and discharges it between the guide boards 
or aprons to the gin. 

Improved Converting Motion. 

Taylor D. Lakin, Greenfield, N. H.— This invention relates to a new me 
chanical movement in which a right or left hand nut are arranged within a 
cylindrical or other case, and surrounding a threaded spindle. When the 
said cylindrical case is moved longitudinally— that is to say, parallel to the 
axis of said spindle— it will cause the latter to be revolved continuously in 
the same direction. This movement will be of great advantage for various 
purposes; for hand tools as well as for larger machinery, such as augers, 
drills, shafts, etc. 



NEW BOOKS AND PUBLICATIONS. 

A Popular Treatise on Gems ; a Guide for the Teacher 
of Natural Sciences, the Lapidary, Jeweller, and Amateur. 
With Illustrations. Fourth Edition. By Dr. L. Feucht- 
wanger, Chemist and Mineralogist, Member of the New 
York Lyceum of Natural History, etc. etc. Published 
by the Author, 55 Cedar Street, New York city. 

This is a republication of a work of known value, which has long been u 
standard authority on its subject. The information in this edition has been 
carried down to the latest date ; and the illustrative lithographs are numer 
ous and valuable, the text being elucidated by wood cuts in great profusion 



DECISIONS OF THE COURTS. 



United States Court. 

BILLIARD TABLE PATENT.— LEVI DECKEE VS. FREDERICK QROTE, €t Ol. 

Blatchford, Judge. 

This suit is brought on reissued letters patent, granted to the plaintiff- 
March 9, 1B69, for an " improvement in cushions for billiard tables," the ori 
ginal patent having been granted to him December 18. 1866. The specification 
of the reissued patent says: "My invention has for its object the preserva- 
tion of cushions for billiard tables against the impact of the ball. The 
nature of my invention consists in the employment or use of a catgut or 
other strong cord, located in or at the upper corner or edge of the cushion, 
and immediately at the point against which the ball strikes when the game 
of billiards is played. 

Decree for the plaintiff, for a perpetual Injunction, and an account of pro- 
fits, and an ascertainment of damages, with coBts. 

W. J. A. Fuller, for the plaintiff. 

B. F. Lee and A. Pollak, for the defendants. 



Inventions Patented In England by Americans. 

(.Compiled from the Commissioners of Patents' Journal.] 
From December 21 to December 31, 1872, Inclusive. 
Boots, etc.— T. H. Dodge, "Worcester, Mass. 

Carbonizing Clay, etc.— G. H. Smith (of New York city), London, Eng. 
Filling Molds with Clay, etc.— G. H. Houghton, Marlin, Texas. 
Illuminating Liquids.— J. Hale, Jr., Cincinnati, Ohio. 
Making Steel, etc.— T. R. Scowden, Cincinnati, Ohio. 
Mower and Reaper.— "W. A. Wood, Hoosick Falls, N. T. 
Pistol.— W. J. Morris (of New York city), London, England. 
Printing Telegraph.— G. M. Phelps, Brooklyn, N. T. 
Rag Tearing Machine.— A. Peple, Lowell, Mass. 

Scouring Needles, etc.— Mallett Manufacturing Co., New Haven, Conn. 
Trip Hammer.— C. C. Bradley, Syracuse, N. Y. 
Wheel foe Vehicle.— O. S. Vreeland, Salamanca, N. Y. 





This is the closing inquiry in 
nearly every letter, describing 
some invention which comes 
to this office. A positive an- 



Value of Patents, 

AND M TOJBTAIN THEM. 

Practical Hintrto Inventors. 

ROBABLY no Investment of a Bmall sum of money brings a 
greater return than the expense incurred in obtaining a patent 
even when the invention is but a small one. Larger inventions 
are found to pay correspondingly well. The names of Blanchard 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed immense fortunes from their in ven 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Fifty Thousand inventors have availed themselves 
of the services of Munn & Co. during the TWENTY-SIX years 
they have acted as solicitors and Publishers of the Scientific Ameeican- 
They stand at the head in this class of business; and their large corps 
of assistants, mostly selected from the ranks of the Patent Office : men cap- 
able of rendering the best service to the inventor, from the experience prac- 
tically obtained while examiners in the Patent Office : enables Munn & Co. 
to do everything appertaining to patents better and cheaper than any 
other reliable agency. 

HOW TO 
OBTAIN 

wer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, andhave all the work done over again. The best plan is to Eolicit 
proper advice at the beginning. If the partiesconsulted are honorable men 
the inventor may safely confide his ideas to them ; they will advise whether 
the improvement is probably patentable, and will give him all the directions 
needful to protect his rights. 

Hon Can I Best Secure My Invention ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows 
and correct : 

Construct a neat model, not over a foot in any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to Munn & Co., 37 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as 
to its patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 
of a patent will be received, usually, by return of mail. It is sometimes 
best to have a search made at the Patent Office ; such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, matce ouc a written description of the inven 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5, by mail, address 3d to Munn & Co., 37 Park Row, and In 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of your improvement. This specia- 
search is made with great care, among the models and patents at Washing 
ton, to ascertain whether the improvement presented is patentable. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties whohave made 
applications for themselves, or through other agents. Terms moderate, 
Address Munn & Co., stating particulars. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention if sus- 
ceptible of one, although sometimes it may be dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the Ingredi- 
ents of which his composition consists. These should be securely packed, 
the inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papersprepared in the short- 
est time, by sending a sketch and description of the invention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent 1b invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the Invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co., 
37 Park Row, for full particulars. 

Trademarks. 

Any person or firm domiciled In the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro 
tection. This is very important to manufacturers in this country, and equal 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row. 
New York. 

Canadian Patents. 

On the first of September, 1872, the new patent law of Canada went into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applyingf oran American patent. 

The patent may be taken out either for five years (government fee or $20) 
for ten years (government fee $40) or for fifteen years (government fee $60) 
The five and ten year patents may be extended to the term of fifteen years 
The formalities for extension are simple and not expensive. 

American inventions, even if already patented in this country, can bo 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., wh» wiM give prompt 
attention to the business and furnish full instruction. 

Address 

MtTNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICE IN WASHINGTON-Corner F and 7th street*. nypOKite 
Patent Office 



■ 1873 SCIENTIFIC AMERICAN, INC. 



74 



fawtifa %wmau. 



[February i, 1873. 



Th e Charge for Insertion under this head i s $ 1 a Line. 



Nickel Plating ; a new and superior mode, 
not Infringing Patents, for sale and references given by 

A. Scheller, 121 Forsyth Street, New York. 

For Sale, Cheap — First class McAllister's 
Oxy-hydrogen Stereoptlcon. Address Rev. A. C. Hub- 
bard, Danbury, Conn. 

Patent Gearing — Great Strength, Durable, 
Noiseless, Cheap. J. Comly, 143 Ten Eyck St., Williams- 
burgh, N. Y. 

Special attention paid to Hammering or True- 
ing of large Circular and Shingle Saws. Also, Rctooth- 
ing. Address J. Tatter .mil, 26 Carroll St., Elmlra, N. Y. 

Traction Engines and Plows. Address W. 

K. H. Heydrick, Chestnut Hill, Philadelphia. 

Hydraulic Presses and Jacks, new and sec- 
ondhand. E. Lyon, 470Grand Street, New York. 

Selden Packing, for stuffing boxes. Circu- 
lars, »&c., mailed free. 8)4 Oliver St., Boston, Mass. 

Foot Lathe for $22. Goodnow & Wightman, 
23 Cornhill, Boston, Mass. 

Wanted, reliable and responsible parties to 
Sell Engines, Saw Mills, and other machinery manufac- 
tured by the Mansfield Machine Works, Mansfield, Ohio. 

For the Best Circular Saw Mills and Steam 
Engine], Stationary and Portable, of all Sizes, apply to 
the Mansfield Machine Works, Mansfield, Ohio. 

For Wait's Improved TurbineWater Wheels, 
Improved Mulay, Gang, and Circular Saw Mills, Paper 
Engines, Rope Cutters, &c. &c, address Marihew & Van 
Wormer, Successors to P. II. Wait, Sandy Hill, N. Y. 

Plow Shares, Mold Boards,Cultivator Teeth, 
&c, cast to order, by Pittsburgh Steel Casting Co., 
Pittsburgh, Pa., of steel which can be worked same as 
wrought steel. All work warranted. 

All Blacksmith Shops need a Holding Vise 
to upset bolts by hand. For such, address J. R. Abbe, 
Manchester, N. II. 

" Mills' Patent Lifting Cams" for Self Strip- 
ping Cards. 38,000 in use. Address John F. Foss, Lowell, 
Mass. 

For sale,. at any price, six hundred barrels 
of sour ale. Want to use the casks. Address Room 107, 
Earle's Hotel, New York City. 

Circular Saw Mills, with Lane's Patent Sets; 
more than 1200 in operation. Send for descriptive pam- 
phlet and price list. Lane, Pitkin & Brock, Montpe- 
licr, Vermont. ( 

Wanted Situation — Thoroughly understands 
building, setting up, and running Wood Working Ma- 
chinery. Would prefer going South. H.Inman,Troy, N.Y. 

Manufacturers who can furnish Trunk Board 
38 to 40 ins. square, please address Sullivan Machine 
Company, Claremont, N. H. 

First Class Bed and Platen Printing Presses 
to order on short notice by Sullivan Machine Company, 
Claremont, N. II. 

Machinists — Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks and 
Drllh, Price List free. Goodnow & Wightman, 23 Corn- 
hill, Bos ton, Mass. 

Electro Gold and Silver Plater, of 12 years' 
"experience, is open for an engagement. Address S. C, 
99Unlon St., Newark, N.J. 

Wanted, by T. R. Bailey & Vail, Lockport, 
N. Y., Planer, new or second hand, to plane 5 to 6 ft. 
long, 20 to 26 inches wide. 
All Fruit-can Tools,Ferracute,Bridgeton,N.J 

Nickel Salts and Ammonia, especially man- 
ufactured for Nickel Plating, also "Anodes," by L. & J. 
W. Feuchtwanger,55Cedar Street, New York. 

"Minton & Co.'s Tiles," by appointment, Gil- 
bert Elliott & Co., Sole Agents, No 1 Clinton Place, 
8th St., New York. 

English Patent — The Proprietors of the 
" Hcakl & Cisco Centrifugal Pump" (triumphant at the 
recent Fairs), having their hands full at home, will sell 
their Patent for Great Britain just obtained. A great 
chance for business in England. Address Heald, Sisco & 
Co., Baldwinsvllle.N Y. 

For the best Presses and Dies and all Fruit 
Can Tools, apply to Bliss & Williams, 118 to 120 Plymouth 
St., Brooklyn. 

American Boiler Powder, for certainty, safe- 
ty, and cheapness, "The Standard antl-incrustant." Am. 
B. P. Co., Box 797, Pittsburgh, Pa. 

Scale in Boilers. I will Remove and prevent 
Scale in any Steam Boiler, or make no charge. Send for 
circular. Geo. W. Lord, Philadelphia, Pa. 

Gauges, for Locomotives, Steam, Vacuum, 
Air, and Testing purposes— Time and Automatic Ilecord- 
ing Gauges— Engine Counters, Rate Gauges, and Test 
Pumps. All kinds fine brass work done by The Recording 
Steam Gauge Company, 91 Liberty Street, New York, 

Dobson's Patent Scroll Saws make 11#0 
strokes per minute. Satisfaction guaranteed. JohnB. 
Sehenck's Sons, 118 Liberty St., N. Y. 

The Berryman Manuf. Co. make a specialty 
of the economy and safety la working Steam Boilers. I. 

B. Davis & Co., Hartford, Conn. 

Absolutely the best protection against Fire 
— Babcock Extinguisher. F. W. Farwell, Secretary, 407 
Broadway, New York. 

Steam Boiler and Pipe Covering — Economy, 
Safety, and Duraoility. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East l Jth St., New 
York— 1202 N. 2d St., St. Louis, Mo. 

Steel Castings " To Pattern," from ten lb.s. 
upward, can be forged and tempered. Address Collins 
& Co., No. 212 Water St., N. Y. 

Dickinson's Patent Shaped Diamond Carbon 
Points and Adjustable Holder for dressing emery wheels, 
grindstones, etc. See Scientific American, July 21 and 
Nov.20.18C9. 64 Nassau St., New York. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Address I. B. Davis & 
Co., Hartford, Conn. 

T. R. Bailey & Vail, Lockport, N. Y., Manf. 
Gauge Lathes. 

Boynton's Lightning Saws. The genuine 
$500 challenge. Will cut five times as fast as an ax. A 
six foot cross cut and buck saw, $6. E. M. Boynton, 80 
Beekman Street, New York, Sole Proprietor. 

Williamson's Road Steamer and Steam Plow, 
with rubber Tlres.Address D. D. Williamson, 32 Broad- 
way, N.Y., or Box 1809. 

For Steam Fire Engines,address R. J. Gould, 
Newark, N. J. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveying material by iron cable, 
W.D.Andrews & Bro.414 Water st.N. Y. 

Wanted to purchase, six good second hand 
Milling Machines, two extra heavy. Address P. O. Box 
258, New Haven, Conn. 



Belting as is Belting — Best Philadelphia 

Oak Tanned. C. W. Amy, 301 and 303 Cherry Street, Phil- 
adelphia, Pa. 

Peck's Patent Drop Press. For circulars, 
address the sole manufacturers, Milo, Peck & Co., New 
Haven, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, forsaleorrent. See advertisement, 
Andrew's Patent, Inside page. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh.I'a.. 
for lithograph, etc. 

A New Machine for boring Pulleys, Gears, 
Spiders, etc. etc. No limit to capacity. T. R. Bailey & 
Vail, Lockport, N. Y. 

The Berryman Heater and Regulator for 
Steam Boilers— No one using Steam Boilers can afiord to 
be without them. I. B. Davis & Co. 

Always right side up — The Olmsted Oiler, 
enlarged and Improved. Sold everywhere. 

Gatling guns, that fire 400 shots per minute, 
with a range of over 1,000 yards, and which weigh only 
125 pounds, are now being made at Colt's Armory, Hart- 
ford, Conn. 




1. — D. B. asks : How is the gelatin used in 
plaster casting made ? 

2. — G. S. a'aks £ How is the cement with 
which thecollarsare lastened to glass lamps made? 

3. — J. A. P. asks : What is the best prepar- 
ation for Ailing the holes and seams in an open French 
burr for grinding wheat ? 

4.— L. M. L. asks : If the air be suddenly ex- 
hausted from the Inside of a vessel, will the temperature 
In the Inside remain the same as the air surrounding it ? 

5, — J, B. C. asks : How can I make a show 
case for a drugstore, to contain all kinds of liquors or 
spirits in one glass without their mixing? 

6. — A. B. C. says : I want a recipe for ma- 
king a water and steam proof glue or cement that will 
fasten pieces of wood as firmly together as the ordinary 
glue. 

7, — H. G. B. asks: Where can I obtain the 
many kinds of patterns used on stained and frosted 
glass 9 

8. — G. R. B. asks : What is a good compo- 
sition to prevent rust on gun barrels ? It should be of a 
dead black color, as a bright barrel often frightens the 
game. 

9. — A. L. N. asks : Will some good mechan- 
ic, of the many thousands who read the Scientific 
American" , give me a rule for drafting a link for a steam 
engine? 

10. — E. asks : What are the simplest meth- 
ods of softening and molding horn ; also of making and 
molding papier mache ? 

11— G. R. B. asks how the wire cf Wein- 
hold's acoustic telegraph, described by us on page 352 of 
volume XXVI., Is to be Insulated. Is It to be Insulated 
as for electricity, or to be kept from anything that will 
deaden the sound ? Should the mouth pieces be soldered 
to the wire ? 

12. — J. D. W. asks : How can I make a mold 
for casting a small cylinder 2 x 4 inches for slide valve 
engines? Will lead or block tin be a good metal to make 
It of? 

13. — A. L. asks : What will destroy or neu- 
tralize the narcotic properties of tobacco while being 
smoked in a pipe ? 

14. — E. P. M. wants to know how to coat 

pins 1>£ inches long, of % inch wire with zinc. 

15. — M. and L. ask : Can some one inform 
us of a compressed paper packing, used instead of Bab- 
bitt metal for journals and railroad boxes ? 

16. — J. L. H. asks: Is there any known pro- 
cess by which Inkstalns can be removed from lawn, 
printed with violet flowers on a white background? The 
ink is a mauve writing fluid. 

17. — E. E. E. asks : Can any one give a pro- 
cess, other. than distillation, for determining when all 
the spirit in cider, or other fermented liquids is aceti- 
fled? How many grains of crystallzed carbonate of soda 
should an ounce (860 grains) of good marketable vinegar 
saturate ? 

13. — C. H. K.,of Ind., states as a curious fact 
that the " epizootic" is more Injurious to the jacks and 
jennets than to tlie horses. To many of the former the 
distemper has proved fatal In the West. Our correspon- 
dent asks why It is. 

10.— C. R. M. says : I want a recipe for a ce- 
ment to stick flannel to iron rolls, something that will 
stick tight and dry quick. I am using a cement com- 
posed of 9 parts white lead, 1 part Venice turpentine; 
but It requires from 7 to 10 days to dry. What can be 
added to it that will make it hard in a much shorter 
time? 

2'0. — A correspondent says : Although much 
has appeared from time to time in this and other jour- 
nals in regard to the employment of soluble glass, there 
is still room for information in regard to its practical 
use. Its application for covering wood Is very much 
limited by the fact of its solubility In cold water. Sol- 
uble glass ordinarily met with In the shops, though hard 
and polished when dry, will absorb sufficient moisture 
on a damp day to destroy this surface. I have tried the 
expedient recommended by some, of previously wash- 
ing the surface to be painted with a solution of common 
salt or with lime water, in order that, upon the applica- 
tion of the soluble glass, a silicate of soda or of lime 
may be formed, but I have met with only Indifferent suc- 
cess. Ihaveseenlt stated in a recent English periodical 
that soluble glass— a silicate of soda or of potash, or of 
both, as the case may be— is now made by using a small- 
er proportion of the alkali than formerly, and preparing 
thesolutlon, under pressure, at a temperature of over 
300°. By this means, a soluble glass that Is not acted 
upon in any degree by cold water (and not even by hot 
water, unless under a pressure and at a temperature 
equal to that at which it was originally prepared) is said 
to be produced. Can you give any information as to the 
question ? In default of any Information on this point, 
can you give any rule for the employment of the soluble 
glass commonly in use, so that It can be made available ? 
Most of the so-called mineral paints consist largely of 
this, but they also contain benzine of villanous smell, 
I want an Inodorous preparation that shall be nnaffected 
by cold water. 




P. B. says : There are a number of boilers 

being altered from feeding through mud pipes to feed- 
ing at top into perforated pipes, four feet long and four 
Inches above the flue. Isthereany advantage ? Answer: 
It Is not unlikely that feeding Into a perforated pipe just 
above the flues of a boiler, rather than Into the mud 
drums, may allow a more ready settlement of mud and 
deposltB In the drums, and It will have the advantage of 
equalizing the temperatures of the different portions of 
the boiler, and thus preventing Injury by consequent 
strains. Care should be taken to feedconstantly,lf pos- 
sible, and regularly, otherwise it will be difficult to keep 
the steam pressure steady. 

J. M. M. asks: Do you know of any instru- 
ment that will correctly indicate the heat of molten 
metals? What Is its name and where may It be obtained? 
Answer: Pyrometers are used to determine temperatures 
too high to be indicated by the thermometer, but we 
know of none that are very reliable at temperatures ex- 
ceeding 1,000* or 1,200" Fahr. You may use one for lead, 
but cast Iron melts at a temperature of 2,744* Fahr., ac- 
cording to some authorit1:s; and this is beyond the 
reach of reliable indicators of temperature. 

K. W. asks : Is there any transparent var- 
nish suitable for varnishing paper, that is not affected by 
the action of muriatic acid? Answer: Paper can be 
effectually protected from the corroding action of hy- 
drochloric and other acid fumes by painting It with a 
solution of paraffin in petroleum naphtha. Paper trays 
have been made for photographers' use by simply coating 
ordinary paste board with paraffin. Such trays will re- 
sist the action of silver salts, or other acids, quite as 
well as gutta percha or India rubber. 

C. B. asks : What is the best ink or edge 
color for shoemakers? We can get plenty of ink, but 
it will not take In leather. Answer: One of the best 
blacks for coloring edges can be made from iron filings 
and pure cider vinegar. Put the Iron filings, shavings, 
or scraps In an iron kettle, cover them with good cider 
vinegar and allow the mixture to stand two months, 
stirring frequently; then strain off the liquor and store 
in small bottles. It will produce a true black, that will 
not turn blue after exposure, like vitriol black. 

D. G. asks: What are the objections to 
melting brass in a wrought iron ladle made in the same 
form as a crucible? 1 suppose that a certain amount 
will adhere to the Iron on Its first use, but It will not con- 
tinue to accumulate. A ladle of Iron as above will not 
break as a common crucible does, and could be heated In 
a shorter time. Answer: The iron ladle would soon 
burn ©ut. Fire clay or graphite crucibles are prepared 
for the manufacture of brass, and in casting it use Is made 
of granite molds, surrounded by a thick coating of clay 
and cow dung. Sand molds can also be employed. 

P. H. S. asks : Have any experiments been 
tried to supply the place of fire brick In lining cupolas, 
by the use of cool water, by using a double cylinder or 
boiler, one say three Inches smaller than the other, 
forming a cavity between their walls, which shall be 
made watertight by connecting them at bottom and top, 
and Inserting a pipe at top of largerslze than the waste 
pipe at bottom, so as to secure a constant supply of cool 
water between the walls of the outer and Inner cylinder, 
and thus prevent the heat from destroying the inner 
wall of thecupola? Answer : We know of no such ex- 
periment. The idea Is not new, however. See our reply 
to another and earlier correspondent. 

J. M. McG. says : What power of engine is 
re quired to run a machine for cutting a bar of Iron %x5 
inches wide diagonally, the cut being 30 inches long? It 
is to be cut by the pressure or stroke of one die square 
down over the edge of another, the die to have a two 
Inch stroke actuated by connecting rod and crank on 
drivlngshaft. How many strokes per minute will be 
practicable, and will It be more economical to heat the 
bar or to cut it cold? Answer: For such work, a power- 
ful machine is needed. If much work is to be done, and 
the machine is to be kept continuously In operation, we 
should advise heating the bars, by all means. If the ma- 
chine Is only occasionally used, the bars may probably 
be best worked cold. If the bars are heated, a much 
lighter machine will do the work. Probably ten strokes 
a minute will be as many as will be found convenient. 
See that the shears have a heavy fly wheel, and try an 
engine of five horse power. The power required will de- 
pend verygreatly upon the construction of the shears, 
and the character of the Intermediate connection, and 
may vary considerably under differing circumstances. 

B. says : In a dispute regarding the number 
of feet, board measure, in a stick of timber, eight Inches 
square at one end and four inches square at the other 
and twenty four feet long, some claim that it should to 
measured In the middle, which would make 72 feet, and 
others that the right way Is to measure the contents of 
each end and average it, which would make £0 feet. I 
think neither right. Answer: To obtain the volume, In 
cubic feet, of a tapering stick of squared timber: add 
togetherthe areas of the end and four times the area of 
the section at the middle of Its length, measured la 
square feet, and multiply the sum by one sixth the length 
of the stick. The product is the cubic contents in feet. 
This product divided by twelve gives, as a quotient, the 
contents In feet. In board measure. 

P. Bros., say : We have mills here, and 
ourpower is steam; we bought a steam gage a short time 
ago, made by the Utlca Steam Gage Co., Utlca, N. Y. 
When our safety valve Is blowing off, the gage Indicates 
60 lbs. The dimensions of safety valve are 1% Inches di- 
ameter, lever 22K Inches long from fulcrum to weight, 
center of valve 2H inches from fulcrum, and the action 
of lever 20 lbs. We estimate the pressure at 100 lbs., 
nearly. We exchanged the steam gage for another of 
the same kind and make, and find it the same as the first 
one. Are they correct, or are we right In calculating 
the pressure on valve? Answer: The pressure on the 
stem of the safety valve must be: 42 multiplied by 22^ 
dlvldedby 2^ equals 378 pounds, plus the pressure due 
the weight of the lever, the size of which our correspon- 
dents do not give. The area of a safety valve 2>£ inches 
in diameter is 3*976 square Inches. The pressure per 
square Inch required to raise the valve described would 
be : 378 divided by 3-976 equals £5 lbs., and probably the 
additional weight of the lever would make It very nearly 
1C0 pounds. Have not our correspondents erred in the 
measurement of the valve ? If It has happened that the 
given measure is the diameter at the inner edge of the 
bearing surface, and that the bearing is actually at the 
outer circumference of the seat, the proper diameter for 
calculation will be the latter, which we presume may be 
2% Inches, at least. The area of a circle 2% Inches diam- 
eter is 6-491 square inches, and 373 divided by 6-491 equals 
58}^ pounds. The additional pressure due the weight of 
the lever may bring it up to 60 pounds as shown by 
gage. 



R. F. L. says : I am about to rebuild my 
sawmill; I own two engines and wish you to tell me 
which I had better use in the new mill. The engine 
now In use was built In Louisville, Ky.,about forty years 
ago, but was bored out and a new piston, with cast iron 
rings, put in some six years ago. The cyllnderis I8inches 
by 4 feet 6inchesstroke, has slide valve, poppet valve, 
and a cut-off cutting off steam at % and expanding %, 
and is run at 40 revolutions per minute wlth90pounds of 
steam In boiler. The steam pipe is 5 inches diameter 
with butterfly valve controlled by Porter governor. 
There is no bed plate, but the engine is bolted to heavy 
cylindertlmbers. This engine givcB me plenty of power 
to drive two 8 feet muley saws, and one 5 feet circular 
saw, with edgers, shingle, and lathe machines, cut-off 
saw, etc. I have an engine built by George Page & Co., 
of Baltimore, Md., in 1860 , itrests on an iron bed plate, 
and Is 15 Inches by 3 feet stroke : has double slide valves, 
one on top of the other ; the cut off-ls variable at pleas- 
ure, the exhaust steam Jackets the cylinder, and there is 
a balanced valve in steam pipe controlled by a Porter 
governor. What I wish to know is ■ Will the Page engine 
with its modern Improvements developeas much power 
astheold Louisville engine, carrying the same boiler 
pressure? Which one would you ad vise me to use ? An- 
swer: We should suppose that the old engine would de- 
velop considerably the most power. If Its steam and ex- 
haust passages are not too small, while the new engine 
should be the more economical. If there is a doubt 
whether the new engine will supply sufficient power, and 
if the difference in economy of fuel is no objection, it 
would be best to use the old engine, If it remains in good 
order. If a little more steam can be safely carried so as 
tobringup the power of the new engine, it would be 
betterto try that. We cannot advise taking the slight- 
est risk, however, to secure economy of fuel. 

L. M. L. asks : How many pounds pressure 
to the square inch will it take to explode a tube con- 
structed of the best boiler iron, 10 feet long, inside di- 
ameter 2 Inches, outside diameter 3 inches. Answer : A 
tube of any length, of two Inches Internal diameter, 
three Inches outside diameter, and of Iron capable of 
bearing a tensile strain of 50,000 pounds per square Inch 
of section would sustain an Internal pressure of 19,230 
pounds. A thlckcyllnderhas less proportional strength 
than a thin one, and, In the case mentioned, no amount 
of thickness that could be given to a cylinder of such iron 
would enable it to bear a pressure of 50,000 pounds per 
square inch. The figure given is obtained by use of the 
usual rule for thick cylinders. 

R. and W. say : R. affirms that a balance or 
fly wheel, if In standing balance, or each side of equal 
weight, need not be at right 
angles to the shaft, to run 
fast without affecting the 
steadiness of the shaft. Also 
that It may be keyed on at 
even 45° to the shaft with- 
out affecting it, except so 
far as the air may do so, as 
shown In the engraving 
YV. assorting the contrary. 
The one mistaken is to pay five years subscription to 
your paper for the bcncQt of him whose premises prove 
correct. Answer: If a balance wheel is accurately bal- 
anced and is perfectly symmetrical in form, and if It Is 
keyed firmly on its shaft in any position except with Its 
plane at right angles to the line of the shaft it will always 
tend to turn itself until its axis shall coincide with the 
center line of the shaft. This effort will be a constant 
one, tending to bend the shaft, but docs not necessarily 
produce unsteadiness in t he shaft, as will be readily seen 
if the experiment be tried. R. is right. 

We republish the above from our paper of December 
21, for the purpose of correcting the last sentence. It 
should have read as follows : W. is right. 

The attention of S. W. H. and others who have written 
to us in reference to the matter Is called to this correc- 
tion. The discussion of this subject of balancing ma- 
chinery has called forth a variety of interesting 
communications. The accompanying diagram, sent 
to us by J. C. , gives the form for a very effective 
Ht*le device, by which practical experiments on the sub- 
ject may be made. In respect to this Instrument, J. C. 
says: I notice that the balancing of machinery Is exer- 
cising the minds of many of your readers. I wish to sug- 
gest a little instrument that I have found to practically 
demonstrate that a standing balance is not necessarily a 
running balance, and also to refute the false teachings 
of some of our text books. It is made about 6 inches 
long, with the otherdimensionsin proportion (sec en- 
graving), with a number of balls of difi'ercnt weights to 





substitute for each other. One end of the arbor Is held 
inthe hand, and the other end laid on a support: the 
arm is then struck with the other hand, and the Instru- 
ment made to revolve. When in running balance, there 
will be no vibration of the arbor. The hand will detect 
the least vibration when not in running balance. 

W .B. sends mineral specimens, and asks 
what they are. Answer: The specimens are galena, a 
valuable ore of lead. The blue and green Incrustation is 
carbonate of copper. 

A. H. B. sends samples of pebbles and gran- 
ite, and asks if they are indications of diamonds? The 
colored pebbles are very hard; nothing but a diamond 
will scratch them. Answer: The pebbles are quartz, 
chalcedony and jasper. They can be scratched by bery), 
topaz, ruby and emery. There is no reason why the dla. 
mond should not be found in their company; but the 
best proof of its existence is the finding of it. 

T. B. G. encloses six specimens and asks 
what they are. Answer : All the specimens are clay, in 
different degrees of consolidation. Nos. 1 and 2 are clay- 
slate, not fire clay ; fireclay is highly siliceous, and this 
is not. No. 5 is simply a ferruginous clay. 

G. B. D. says, in answer to T , query 21, page 
10, Vol. XXVIII: The difficulty In dovetailing beveled 
boxes, such as hoppers, etc., Isnot in laylngout the dove- 
tailing Itself, but is rather in preparing or shaping the 
ends of the boards to be Joined. To do this, bevel the 
upper edge of the boards so that, when they are set up 
at the angle at which you wish make the hopper, their 
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upper edges will be level. Then lay off the angle or bevel 
ot the hopper on the outside of the board and square 
across the beveled or upper edge, as you would In mak- 
ing a square box. The board being cut to these lines 3b 
now ready for laying out the dovetails at right angles 
from the ends, same as in square work. 

To J. H. R., query 16, page 10. — Gum shel- 
lac varnish (shellac dissolved In alcohol) will do to 
coat a canvas boat with : give three or four coats, and 
the canvas will be perfectly waterproof. Or put three 
coats of asphaltum varnish on outside and in : It will 
stand well. Finely ground lampblack in turpentine and 
Japan dryed make a perfectly Indestructible light 
paint. 

J. B. S. says : A friend claims that pier A in the 
accompanying diagram will offer less resistance to the cur- 
rent of a stream flowing in the direction indicated by the 
arrows, than pier B will. 
I say that the resistance 
ceases at the greatest 
lateraldiameterof both 
piers, and that It makes 
no difference whether 
the beak be pointed or 
blunt, in other words, 
whether the space be- 
hind pier B be filled 
with masonry or water. 
"Which is right? An- 
swer: Tour friend is 
right. The pier, A, 
would offer less resistance ; B would cause eddies, and 
would not allow the water to fill in behind It promptly 
and thus would have less pressure behind it to balance 
that in front. The laws of resistance are the same in 
this case as with floating bodies. Notice the behavior 
of a vessel with a full run and compare It with a similar 
craft with a fine after body. 

G. W. D. says: A friend says that it will 
take less power to draw a given weight, or wagon load, 
by a long rope than by a short one ; one end is to be at- 
tached like a trace to the wagon, and the power applied 
at the other end of the rope ; I differ with him. Who Is 
right? Answer: The poworrequired to move the vehi- 
cle will be the same, no matter whether the rope used is 
long or short. In sotoe cases, a long rope Is advantage- 
ous by reason of Its elasticity, as it ensures a gradual 
application of the power to the load. 

F. H. F. asks : What are the colors com- 
monly used by draftsmen in machine and other drawings, 
and of what are they composed? Answer : India ink is 
used by draftsmen for black lines, and, for other tints, 
the ordinary water colors, sold in the stores. 

T. C. J. says : 1. In Peterson's " Familiar 
Science," I find this statement: "Captain Scoresby saw 
the reflection of his father's ship, Fame, which was then 
17 miles below the horizon, and 30 miles distant." How 
is this? I did not think the earth's curvature was so 
great. "Will some one give a simple rule for finding the 
earth's curvature for any given distance ? 2. "Wouldl be 
safe in buying the Instrument described In the enclosed 
advertisement, and do you know the men to be reliable ? 
Answer : The thumb rule for determining the earth's 
curvature is : two thirds the square of the given distance 
in miles equals the curvature In feet. Thus, for thirty 
miles, two thirds the square Is 600. This result is of 
course an approximation, and is about seven feet too 
great. The problem can be readily worked out trigono- 
metrlcally with accuracy. In the matter of wasting a 
dollar, you need no advice. 

J. R. M. finds difficulty in making liquid 
rubber with unvulcanized rubber obtained from a den- 
tist. Answer: Dentist's rubber is generally prepared in 
some way or other. Try pure native rubber. 

T. R. asks for a colorless adhesive substance 
for paper. Answer : Try dextrin or potato starch ; it will 
dry well and is verytransparent. 

H. B. asks for Dr. Bird's method of pre- 
paring urine for microscopical examination, and for 
theremedlesfor an undue quantity of lime salts. He 
should consult Dr. GoldingBlrd's work on the subject, 
to be found in any good medical library. 

J. C. says that hot caustic potash will ruin 
olddrypalnt brushes, but that caustic soda, used in a 
cold solution, will do. They should not be immersed 
above the string. 

R. H. asks how to clean a set of drawing 
instruments, the steel of which has become rusted. 
Answer: If you do not want to have them cleaned by a 
good mechanic, who will flne-flle and oil them, you may 
polish them yourself with fine emery paper, crocus and 

oil. 

J. S. A. asks: What is the most compact 

battery or electrical Instrument that an amateur could 
make, or get, to heat fine platinum wire red hot? An- 
swer: An ordinary Grove battery will do to heat up a 
short length of fine wire. We are constantly publishing 
practical papers on electricity. 

C. J. F. says : We are building a school 

house, and the mason told us that the mortar would 

freeze dry in three days. He put on the scratch coat 

three weeks ago, and It Is frozen as hard as ever. What 

we want to know is: Will it freeze dry or not? If so, 

hat is the philosophy of it? How can the ice tha-t is in 

e mortar get out without thawing? Answer: In the 

rly fall, In freezing weather, a building is sometimes 

left exposed with the scratch coat of plastering not 

quite dry, because it is found to dry very rapidly In frosty 

weather, and the water is all dried out of It before It has 

a chance to freeze. But when plastering has been really 

frozen, it must thaw, and disintegrate the mortar in 

thawing, which will show itself in the small flakes that 

appear on its surface. 

W. R. asks how to prevent lead pencil 
drawings from smearing. Answer: Try an application 
of new milk to the drawing, having previously stretched 
the latter tight on a board with drawing pins. 

C. F. B. can gild picture frames with the 
gold size described in H.G. B.'s answer to W.H. C.,ln 
this column. 

B. sends some small stones from Idaho, re- 
quests us to examine them, state what they are, and their 
value. Answer: The specimens are all chalcedony, an 
uncrystalllzed variety of quartz. When flesh colored, It 
is valued in jewelry under the name of cornelian ; and 
when banded, It Is called agate. But thegrayand yellow 
pebbles are seldom used by the lapidary 

D. promises to send a subscription, and 
says : On a railroad, there is a train consisting of an en- 
gine, tender, and three platform cars. At each end of 
the cars there is a man-, and when the trajn shall have 
reached a speed of a mile In four minutes, the men shall 
run In opposite directions, and each shall jump, respect- 
ively, oft the end of the train opposite to that whence he 
started. One of them, of course, Jumps with, and the 
other against, the motion of the train. What position 



will each maintain, and which will receive the greatest 
concussion? Answer: The man running In the same di- 
rection with the train will have a horizontal velocity, 
relative to the ground, equal to the sum of his own speed 
and that of the train. The other will have a velocity on 
striking equal to the difference of the two speeds. If 
the men run with a velocity equal to that of the train, 
the first will strike the ground with a horizontal velocity 
of 30 miles per hour; the second will have no horizontal 
motion. The first will receive the greater shock, but, 
striking with his face toward the direction in which he 
moves, will be best prepared to meet it. If the second 
strike the ground in a perfectly vertical position there 
will be no tendency to destroy his equilibrium, If he has 
moved with the velocity stated. Send along your sub- 
scription. 

H. C. S. asks for some good cement to stick 
rubber and wood together. Will good strong hot glue 
do it? Answer: Tes, especially if the wood is well 
painted with white lead In oil. 

J. H. H. asks : Should the mud drum of a 
boiler or boilers be covered up or exposed to the fire ? Is 
there any danger If the mud drum is exposed to the fire ? 
Answer: A mud drum exposed to the heat of furnace 
gases is as liable to Injury and explosion as a boiler 
would be under similar conditions. Neverallow a mud 
drum to be exposed to the action of the gases of com- 
bustion until, by contact with the heating surfaces of 
the boiler, they have become reduced greatly In temper- 
ature. Set mud drums so that they shall be in the cool- 
est part of the flue, if possible. If necessarily placed 
where flame might reach them, protect them by^a cover- 
ing. 

J. S. J. asks the difference between a high 
and low pressure engine, and what is vacuum and how 
formed. What is the best rule for computing the horse 
power of steam boilers? Answer: In the low pressure 
engine the steam Is condensed and the water used again 
In the boiler. In the high pressure engine the exhaust 
steam is not condensed, but is discharged into the. air. 
The locomotive is an example of the high pressure en- 
gine ; the large steamboat engine,of the low pressure.— 
A vacuum exists where the pressure of the air is re- 
moved. If you apply your mouth to a bottle and suck 
out the air, then you have a vacuum in the bottle. The 
nominal horse power has ceased to be any measure of 
the dimensions of a boiler : and the best course is to con- 
sider only the water evaporated. A cubic foot ef water 
converted into steam In an hour was conslderedby James 
Watt as equivalent to 1 horse power ; and this, he found, 
could be done in his day by 8 square feet of heating sur- 
face. 

L. S. W. says : I have a well under my 
house, and the water has lately became so bad that we 
cannot use it for any purpose, The well is 36 feet deep, 
and is walled with stone, with a white oak pump. There 
are some willow and other trees close to the house, the 
roots of which penetrate through to the water. Answer : 
A remedy is a frequent and thorough cleaning out of 
your well. Tree roots are always troublesome In the 
vicinity of wells 

H. C. D. says : Mentioning to an engineer 
that I had ordered a heater and steampump f ormy boil- 
er, he Informed me that a boiler Inspector had told him 
that "the use of a heater which uses the exhaust by 
passing it direct through the water to be heated, would 
communicate so much oil to the feed water as to cause 
a great deal of injury to the boiler, by forming a thick 
oily subBtance in the bottom, and thereby burning the 
boiler." Now, if the heater and filter perform what they 
profess, how can sufficient dirt and oil pass through to 
form this sediment ? But the Inspector ought to know. 
Answer: Some kinds of deposits In steam boilers are 
very liable to unite with the oily matter carried into the 
boiler with the feed water, and to give rise to danger of 
explosion and burning of the iron. Careful Inspection 
will usually determine whether, in any given case, this 
may occur. An effective filter would prevent such 
danger. 

G. W. J. says : We are out of rain water in 
our vicinity. What can we put in other water to make 
it agreeable for toilet use ? Answer : Couldn't tell with- 
out testing the water. 

A. & Y. say : We have a yacht of 35 feet 

length, 8 feet beam, and i feet hold. We propose to put 
in a 4% horse power doubleenglne.and to work it under 
90 lbs. pressure. About what sized stern wheel do we 
require, and of what pitch, and at what speed will the 
boat run? Answer: We have not sufficient data upon 
whichto base our estimate. What is the size of your 
4M horse power engine ? Is your wheel a western stern 
paddle wheel, oris it a screw, as we should infer from 
the request to give the pitch ? Have you sufficient boil- 
er power to keep up 90 lbs. steam? Has the boat full 
lines, or has It a fine bow and a well shaped run ? To be 
able to predict its performance with accuracy, a consult- 
ing engineer would need the body and shear plans of the 
boat, as well as the particulars above demanded, as the 
solution of such a problem calls for the exercise of an 
experienced judgment as well as of mathematical and 
professional skill. With the data above asked, we shall 
probably be able to predict pretty nearly, however, the 
performance of the projected yacht. 

A. K. S. asks : Does the hardening of steel 
make a chemical change in it ? If so, what is the changa 
so made? Is the change molecular? If so how, or In 
what manner is It produced? Answer: The immediate 
cause of the hardening of steel is still a subject of dis- 
pute among chemists. The majority side in favor of the 
theory that there is a molecular change produced when 
iron is converted Into steel. 

G. W. D. says : Is there such a thing as a 

reliable weather table, based upon the changes of the 
moon in its quarters ? If so, who is It by? Is there a 
Sir John Herschel's weather table ? If there is, where 
can I get It? Answer: Some years since the Farmer's 
Almanac published what was called a " Weather Table, 
by Sir W. Herschel," wholly without authority from Sir 
W. Herschel, and probably without any scientific basis. 

H. H. T. asks : 1. Does the center of a re- 
volving shaft turn? Answer: Yes.— 2. Is a steam gage 
as correct at ten feet from the boiler as at one foot? 
Answer: Tes, If not placed on the steam pipe or where 
the motion of the steam may influence It.— 3. Supposing 
a steam gage to show 10 pounds too light, would there 
have to be a pressure of 10 pounds before the pointer 
would start? Answer: Sometimes, but not usually. 

S. P. asks: What kind of a solution do 

silver platers use to dip their burnishers in when they 
burnish their work ? Answer : Various mixtures are 
employed for this purpose. M lb. prepared chalk, U "oz. 
camphor, 1 oz. each aqua ammonia and alcohol, 3 ozs. 
benzine, well mixed and allowed to dry before burnishing, 
U a good preparation. A solution of cyanide of silver 
is also used by some silver platers ; also several acids. 
The whole subject Is well explained in hand books for 
electro platers. 



. D. M. S. says : Does a hole through a bar of 
iron four feet long, for Instance a crow bar, increase 
the strength? Answer: A solid bar is stronger than a 
hollow bar, the circumference of both being the same. 
But If you put the same amount of metal that the solid 
bar contains Into the form of a hollow bar, such hollow 
bar will be larger In circumference and will be stronger 
than the solid bar. 

F, A. G. says : 1. I have a hot water tank 
connected, by means of two pieces of lead pipe, with a 
hollow front in my cooking range. The lead pipes are 
each twenty inches long. The ends that pass through 
the bottom of tank are nine Inches higher than the 
others, which are connected with the range. The trouble 
lies here ; A very hot fire causes the water to boil in the 
tank so as to make a noise which is very annoying to 
hear. Will this noise be lessened by lengthening the 
pipes and setting the tank further from the stove ? An- 
swer: The annoyance might be somewhat abated by 
using long pipes, but It would be at the expense of effi- 
ciency in the heating apparatus. The division of the 
current of steam by carrying It into the tank through a 
number of smaller pipes would be very likely to prove 
more satisfactory. 2. Can I convey the steam from the 
tank through a small pipe, either to the fire box, the 
stove pipe or the chimney, directly, without Its forming 
creosote? Answer: Tes. 

J. W. D. says : 1. I had an occasion to cover 

a portable boiler, to protect it from the air, and for con- 
venience I boarded it up and filled in with sawdust. The 
dust was mixed poplar and sweet gum, and had lain in 
bulk 8 or 10 days. When I raised steam in the boiler, the 
vapor from the sawdust smelt like that from a whiskey 
still. Was there any alcohol in it? Answer : The vapor 
veryprobably contained some alcohol resulting from 
fermentation of the sap contained In the wood.— 2. Ice 
melted very slowly becomes porous, Indicating that it 
was not a homogeneous body, and that one part melted 
at a lower temperature than another. Howls this ? An- 
swer: Ice always melts at a temperature of 32" Fahren- 
heit. The fact noted Indicates no exception to this law 
of nature, but simply that the disintegration of the ice 
crystals happened to produce greater porosity at one 
point than another. 

S. H. says : I have a. kitchen range fitted 
with a water back which looks very weak, and knowing 
the disastrous results of several explosions of such 
boilers lately, I thought, If a boiler made of a coll of pipe 
at the back of the fire was practicable, it would have the 
advantage of safety. My plumber shakes his head at it- 
I cannot see anything wrong about It myself, but not 
being a mechanic I am no judge. If the Idea is at all 
practicable, any Improvements you would be kind enough 
to suggest would be acceptable. Answer: The objection 
to your plan for a water back for your stove would be 
the difficulty of securing a good circulation of waterand 
ready escape for the steam formed. 

A. H. G. says : I notice, by my glass water 

gage, that in the morning, when I get up steam, the 
water is one inch lower in the tube than when I stopped 
atnlght. After steam is raised, It does not rise to the 
same point, but only rises a quarter of an Inch. This 
puzzles me. The blow off does not leak, nor Is there any 
leak about the boiler. An3wer : It puzzles us, also. The 
data offered are not sufficient to Justify the expression 
of an opinion. 

J. O. says : I have a dam on a springy, 
sandy bottom. Can it be destroyed by throwing quick- 
silver Into the water, and what amount would do it? 
Does the density of the bottom or pond side Increase In 
the same manner as water of the ocean, and what would 
be the probable difference in density between the pond 
and tall water at a depth of 8 feet? Answer : Tour mill 
dam is in no danger from any amount of quicksilver that 
you will be able to purchase in the market. The density 
of water Increases very slowly with Its depth, and the In- 
crease would be quite Inappreciable In the case men- 
tioned. A pressure of one hundred pounds per square 
inch only compresses water to the extent of about thirty- 
five one-hundred-thousandths. To compress 1,000 cubic 
feet of water into a volume of 999 cubic feet requires a 
pressure of about 300 pounds per square inch, or a super- 
incumbent column of water about 700 feet in hight. 

G. L. K. asks : What size of opening would 
be required to give 5 horse power from a boiler under a 
pressure of 50 pounds per square inch, and what size of 
opening would be required for a 7-5 horse power at 50 
pounds and at 60 pounds per square Inch ? Answer : The 
size of opening required to deliver steam to an engine 
depends largely upon the amount of pressure that it is 
allowable to sacrifice. Generally good builders make 
their passages and pipes at least one tenth the area of 
the steam piston, with high speed of piston. With a 
long and crooked pipe, a still larger proportion is often 
adopted. 

M. D. C. says : Your answer to F. H. N., in 

No. 22, Vol. XXVII. seems wrong to me. I wish to say 
that, if you drop a stone of a given weight into a body 
of water, waves will be produced a certain distance, and 
a second stone of the same size dropped at the same time, 
will not extend the undulations any farther. Is not this 
analogous to the question asked? I was at the first Ju- 
bilee held in Boston, and I claim that Parepa Rosa's voice 
could be heard farther than the singing of the entire 
chorus, because it was the most powerful of any and ex- 
tended farther. Answer: The distance which a pure 
sound, a Jmuslcal note as we usually term it, can be 
heard Increases In the proportion of the square root of 
the Intensity or loudness. We heard Parepa Rosa and 
the choruses on the occasion referred to, and our reply 
seems justified by observation. Sounds may, however, 
either reinforce each other or they may extinguish each 
other. Examples of the latter case are not frequently 
noticed, but we daily use sounding boards and other ex- 
pedients illustrating the latter. See works on acoustics. 

L. A. H. encloses a mineral specimen 
from Kansas, and asks what It is? Answer: An indu- 
rated plastic clay (neither loam nor marl) of very fine 
texture and slightly colored by oxide of Iron. 

J. W. M. says : I have seen at different times 
reports of copper tools, that were used In ancient times, 
belngfound. Said tools, it was stated, were tempered 
and were found to compare to those in use at the pres- 
ent time, that are made of steel. Can you Inform me 
whether these copper tools were merely hardened at the 
ends or throughout, and where any can be found on ex- 
hibition? Answer: The copper tools of the Incas ap- 
pear to have been throughout of the same hardness. One 
brought to this country from Cuenca by Professor Orton 
is now in the University of Rochester; but there Is 
doubtless a number of them in the Smithsonian Institute. 

In answer to H. & B., query 3, page 893, 
volume XXVII., allow me to say that there Is now a 
pump at work at Fort Whipple, Va., which draws water 
from a spring at a distance from the pump, horizontally, 
of 900 feet ; and in a vertical direction, of 68 feet. The 
pump is worked by horse power, and as soon as the 
weather moderates will supply the Fort with all the 
water required by 100 men and twenty animals.— C.C.W. 



W. E. T. sends a sample of seme mineral 
and would like to know what it is composed of and could 
be profltably used for. Answer: It is a very finely com- 
minuted siliceous rock, with a small percentage of alum- 
ina, and evidently a result of decomposition, like kaolin. 
It would make an excellent polishing material. 

A. M. S. sends a stone and asks what it is. 
Answer: It is massive Iron pyrites, important, not for 
the Iron, but as a source of sulphur and copperas. 

T. McG. encloses a small piece of mineral, 
and asks for our opinion of It. Answer: It Is Iron py- 
rites. 

G. R. E. G. encloses minerals and says: 
Please tell me their value and qualitative and quantita- 
tive character. No. 1: Some of the substance has been 
treated alone as well as with soda and with borax, before 
the blowpipe on charcoal. It has been tried in dilute, and 
also inc. P. sulphuric, nitric and muriatic acids, separate- 
ly and also with their binary and tertiary combinations. 
It has been roasted and then subjected to the above 
tests, and*still no result except a brownish brittle sub- 
stance, slightly subject to the magnet. Some call It 
brown hematite; some say It is the same metal affected 
or impregnated with bitumen, and that Its presence on 
the surf ace Is Indicative of coal formation in the vicini- 
ty; while others think it some compound of silex. Num- 
ber 3 Is granite. Answer: No. l Is unmistakably brown 
hematite, or more correctly limonlte. No. 3. is syenite, ' 
not granite. 

B. B. R., writing from 111., says that the 
temperature there has been as low as 23° below zero, and 
distillers' mashes go into thefermentingtubs at 106°, in- 
stead of from 86° to 92°, during the wlnterseason. 

S. F. says : I have read different ways, in 
the Scientific American, of preparing skeletons, the 
last one is good. It is to put the animal in a sieve and 
placeit in acreek where the watercan run through the 
sieve for three orfourmonths; but I cannot placean ani- 
mal two or three miles away from home for three or four 
months, sol tried another way, and found It good. 1 
skinned and cleaned the animal without Injuring any of 
the bones. (Of large animals, such as dogs, the flesh may 
be cut from the bones.) Then I boiled it soft in pure 
water and then took off as much of the flesh as I could; 
then I boiled it again In a mixture of two ounces of or- 
dinary brown s©ap and Ave ounces of ordinary wash soda 
to one gallon of water, f orabout four hours ; then I took 
the bones out of the mixture and placed them in another 
clean vessel and cleansed them off with boiling water. 

G. H. says that J. H. R. should coat his skiff 
with boiled linseed oil. 

A. J., page 10, current volume, asks how to 
load shot guns so as to throw the shot close. If he de- 
creases the charge of powder or Increases the charge of 
shot, the desired effect will be reached. The shot should 
also be rammed very little.— L. E. S. 

G. H. says B. F., query 14, page 10, should 
repair the lead cistern with 2 parts black pitch and one 
part of rosin, make them Into a paste, and coat the in- 
jured places. White lead with sand or ashes may also 
be used to stop the leaks in lead cisterns. 

To C. R., page 10, Vol. XXVIIL— Don't use 
cloth for your fire board. It is cheaper and better to get 
from any store or printing office two or three sheets of 
the thickest wrapping paper, but empty flour sacks will 
do, and It matters not if they have been used and are 
wrinkled ; glue together neatly a sufficient number of 
sheets to cover your fireboard and extend an Inch or two 
beyond the edges. When the seams are dry, wet the en- 
tire sheet well with a sponge or brush, and whilst in that 
condition paste or glue It hurriedly to the edges or back 
of your fireboard. When dry, It will be as tight and 
smooth as a drum head ; then apply the paste to the or- 
namental paper and lay it on evenly. A frame of four 
slats, three Inches wide, Is better than solid board, and 
any number of plies of paper can be put upon it.— T. M., 
of Pa. 

To B. W. & Co., page 10, Vol. XXVIIL— 
Paste made by soaking gum tragacanth In water will 
stick on bright tin. The older the paste Is, the better It 
will stick.— T. M., of Pa. 

G. H. says: W. & Co., query 7, page 10, 
should coat the tin withboiling varnish and pitch, mixed 
with any desirable color; this mixture will adhere to 
bright tin. 

W. H. C, query 8, page 10, can gild 
walnut wood as follows: Put on two or three coats 
of shellac or spirit varnish; and when dry, size the 
lines to be gilded with good gold size and, when 
sufficiently dry or tacky, apply your gold leaf with a 
camel's hair tip, and smooth off with soft silk handker- 
chief.— H. G. B. 

G. H. says : Z., query 5, page 10, can remove 
the taste of kerosene by putting a few pounds of burned 
lime into the vessel, adding water, and closing the bun 
holes; shake the vessel till the lime has cooled, then 
cleanse the same with cold, and lastly with hot, water. 

To T., query 21, page 10, current volume. — 
To dovetail a beveled box, first cut your board to 
the bevel at which you want to make your hopper; 
then set your bevel square to the end of the piece, 
and cut the bottom of your board to the same angle; 
then take your try square, and square across the 
board from the Inside, letting the blade of the square 
lay flat on the level of the board, and it will give you the 
exact shoulder, Inside and out, and It will fit well.— J. S. B. 

To sink a well without taking out the brick : 
from the inside of the brick, slant out, down, two feet ; 
when you are even with the outside, dig down as before. 
In laying up, when you come to the slanting part, take a 
trowel and remove the dirt as fast as you want to put in 
a brick.— E. W. B. 

To A. J., query 4, page 10. — The rule 
for preventing shot from scattering is: Twice as much 
shot as powder (by measure, not weight), but you must 
suit your charge to the gun. Do not ram down the 
shot too much'; only make sure the wad is down. For 
longer or shorterrange, change the size of the shot, not 
the charge of the powder.— N. A. K. 

J. M. sends minerals and asks what they 
are, and If they are of any value, or indicate the exis- 
tence of metallic ores in their locality. Answer: The 
specimens are quartz crystal and fragments with small 
crystals of iron pyrites or "fool's gold." They do not 
necessarily Indicate the presence of metallic ores. 

To H. B., query 6, page378, Volume XXVII, 

Forge the strip of steel into the desired shape, heat it to 
a cherryred.andfuse cjanlde of potassium on Its cut- 
ting edge . Keturn It to the fire, heat It to a cherry red, 
and Immerse In lukewarm water until cool. Take care 
not to Inhale the vapor of the cyanide of potassium. 
The degree of hardness can be acquired by practice In 
fusing the cyanide. Do not heat the steel enough to 
warp It. 1 found this plan succeed well with thin pieces 
of steel.-F. A. K., of Pa. 
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RATES OF ADVERTISING. 

Back Page ------- $1.00 a line. 

Inside Pajjre ------- 75 cents a line. 

Engravings may head advertisements at Iter, same rateper 
line, by measurement, as the letter-press. 



BAIRD'S 



Grant's Bolt Cutter & Drill ComMaed 

LENGTH, 42 IN.— "WEIGHT, 140 LBS. 

Cuts bolts cf 

any length by 

band or pow- 

3r five t'aies 

asfast.andfar 

_ better than a 

^g die plate. The 

— " smalleBtshop 

cannot afford 

to be without 

,ed by Hie Third Avenue car shop and Brooklyn 




FDR PRACTICAL MEN. 



My new, revised and enlarged Cat ajopue of PRACTI- 

nt, 
his address. 



CAL AND SCIENTIFIC BOOKS— 96 pages, 8vo.-will be 



sent, free of postage, to any one who will favor me with 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 

TJ-n TPV T)TJ T?QQ! , I?C! For Fire and red brick 
JjIVlUH. rXviJOOiJO manufactured at No. 309 
35th St., Philadelphia. Established 1844. S.P.MILLER. 

RAIL ROAD CONTRACTORS. 

A large and desirable contract is about to be let. First 
class parties, with large capital, may learn particulars as 
below. No others need apply. Address 

CHARLES H. ROBBINS, 

P. O. Box 3370, New York City. 

MATHUSHEK 

lu PIAN0 MF'G'CO. 

New Haven, Conn. 



The most durable pianos. 
The most powerful tone. 
The finest touch and action. 
The purchasers delighted. 
The pamphlets sent free. 



PLATINUM 

APPARATUS, VESSELS, SHEET,WLRE,&c. 

FOB ALL 

LABORATORY AND MANUFACTURING PURPOSES. 
H. M.RAYNOR, 
No. 25 BOND STREET, New York. 

Native Platinum, Scrap, etc,, purchased. 



MANNING'S BOLT CUTTER, Power 
or Hand. Price, including Taps and Dies Cut- 
ting Bolts X" a IX". 9 sIzcb, $130 Counter Shaft with 
Cone Pulley, $35. Scud for circular to H. L. MANNING, 
Man'f r, 113 Liberty St., N. Y. Agents, W L. Chase & Co., 
N Y liecd& Bowen, Boston; Hitchcock & Walker, Chi- 
cago ; Gall, Gray & Gordon, Cincinnati ; Kelley, Howell & 
Ludwig, Philadelphia. 



$425 



Upright Engine andTubular Boiler (4) Horse 
Power, with all Trimmings— also, (10) House 
Power. Send for circulars. VARIETY IRON 
WOKRS COMPANY, Cleveland, Ohio. 

For Examination Fees, a specimen number of the 
5LLUSTKATED Phhenological JOURNAL to any address, 
on receipt of stamp. Published at $3.00 a year, 30 cents a 
number ; clubbed with The Scientific American a real- 
tor $5.00, with the Science op Health ($3.00) for $4.50; 
the three for $7.00. Address S. U. WELLS, 389 Broad- 
way, New York. . 

Readers— For $4.50 you can receive ThE Scientific 
American a year ($3.00) and The Science of Health a 
year ($3.00). This is the best Health Journal pub- 
lished. Send at once to S. K. WELLS, Publisher, 389 Broad- 
way. New York. ^ 

Purchasers of Saw Mills 

arc notified that we have commenced suits in the U. S. 
Circuit Courts against Cole, Bugbee & Co., Lebanon, 
N.H., Luke Buzzell, St.Johnsbury, Vt.,andF. C. Can- 
dee & Co., New York, (selling agents of Belknap , Ely & 
Co., Northfleld.Vt.) for infringements of patents granted 
Dennis Lane for improvements in Circular Saw Mills. 
The public Is cautioned against buying Mills or Set 
Works manufactured and sold by the above named par- 
ties, or any other, In violation of our rights, as we shall 
prosecute infringers to the full extent of the law, and 
hoia purchasers of infringing Mills or Set Work responsi- 
ble ter the use of the same. 

Our patents cover improvements in head-blocks gene- 
rally, settingdevices, dogging devices, tapering devices, 
and frictlonalset works. 

Descriptive pamphlets sent to any address, and copies 
of Lane's patents furnished upon request. 

LANE, PITKIN & BROCK, 

Montpeller, Vermont. 



The best terms offered. AGENTS W*ANTED for Exploration I n 



IO-A. 



Dr. Livingstone discovered. The HERALD-STANLEY 

Expedition complete. Large oatavo now ready. Outtit J1.00, 
HNION PUBLISHING CO., Chlcaso,PWlft.jOrSpringfleld, Mass. 

TO THE WORKING CLASS,male or female, 
$60 a week guaranteed. Respectable employment at 
home, day or evening; no capital required ; full Instruc- 
tions and valuable package of goeds to start with sent 
free by mall. Address, with 6 cent return stamp, 

M. YOUNG & CO., 16 Courtlandt St., New York. 



FELT 



Cheapest, best, aud most durable non- 
conductor known. BOILER FELTING 
WORKS, 46 Courtlandt St.,New York. 



WHAT NEXT ? The grea t Juvenile Magazine, 30 cento 
a year, with a $lChromofree. Specimen 3 cents. JOHN 
B. ALDEN, Publisher, Chicago. 



MACHINERY, i 



NEW and 2d-IIAND.« 

Send for Circular. Ciias. PLACE 
CO., 60 Vesey St., New York 



PROTECTION AGAINST FIRE. 

HALL BROTHERS 
Are prepared to intro- 
duce their " System of 
Sprinklers'' into Mills, 
Factories, &c, at short 
notice. Call and see a 
practical operation oj 
same at their works, 

36 CHARDON STREET, 

BOSTON. 




mn t^ft r*rdny! Afr^nts wanletil Allcl*"«es of Working petv 
U tjlj V pie, of either his, young or old, make more money at 
work friMisiu their spare momenta or till tho tune tlianatany tiling 
■lae. Particulars JYoe. Addiv.od Q. Stinwon ft Co. . Portlands Uultio. 



it. 

Bridge. See Circulars 
Greenfield, Mass. 



"WILEY & RUSSELL, Makers 



TO PATENTEES— Patent Rights Bought 
and Sold on Commission. Agents make $500 per 
month. Address NATIONAL P. R. AGENCY, 

Philadelphia, Pa. 



Andrew's Patents. 

Noiseless* Friction Grooved, or Geared Hoist* 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident* if 
Rope, Belt, and Engine break, 

Smoke-Burning Safety Boilers. 

Oscillating Engines, Knublc nud Single, 1-2 to 
100-Horse power. 

Centrifugal Pumps, 1«0 to 100,000 Gallons 
per minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light, Simple, Durable, and Economical. 

Send for Circulars. 

WM. D. ANDREWS & BRO., 

414 Water Street, New York. 



100 YEAR ALMANAC. FOR 50 CENTS 

we send postpaid an Almanac giving every Year, Month, 
Week and Day of the Century, also aPocketCalendarfor 
1873. Extra Inducements to- Agents. Address 

GEORGE A. HEARD & CO., Boston, TJass. 



WHALEN TURBINE, No risks to purchaser 
Pamphlet sent free. Seth Whalen, Baliston Spa. N. Y 

1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. Y. and 118 Liberty St., New York. 

WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardson's Patent Improved Tenon Machines. Nos. 24 and 
26 Central, corner Lnion st., Worcester, Mass, 

WITHERBYRUGG & RICHARDSON. 




IRON 

BrAim& Girder 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architeets Is called 
to ourlmproved Wrought-iion Beams and Girders (pat- 
ented), In which the compound welds between the stem 
and flanges, which have proved so objectionable in tho 
old mode of manufacturing, are entirely avoided, we are 

Ere pared to furnish all sizes at terms as favorable as can 
eootained elsewhere. For descriptive 11th ographaddress 
Carnegie, Kloman & Co, Union IronMllls, Pittsburgh, Pa. 



"1*7" OOD CARPETING. 

Y V PARQUET AND INLAID FLOORS. 

Send Btamp for illustrated price list to the 

NATIONAL WOOD MAN'F'G CO., 

942 Broadway, New York. 



BTJERK'S WATCHMAN'S TIME DE 
TECTOR.— Important for all large Corporation* 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion of a watchman o: 

Eatrolman, as the same reaches different stations of ni; 
eat. Send for a Circular. J.E.BUERK, 

P. O. Box 1,057 Boston, Mess. 
N.B.— This detector is covered by two U. S. Patent* 
Parties using or selling these instruments without au 
thority from me will be dealt with according to law. 

RICHARDSON. MERIAM & CO. 
Manufacturers of the latest improved Patent Dan 
lels' and Woodworth Planing Machines, Matching, Sasl 
and molding, Tenoning, Mortising, Borl ng, Shaping, Vcr 
tlcal, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws-Railway, Cut-off, and Rip-saw Ma 
chines, Spoke and Wood Turning Lathes,and various 
other kinds of Wood-working Machinery. Catalogue 
ani price lists sent on application. Manufactory, wor 
cester, Mass. Warehouse, 107 Liberty st, New York. 17 1 

O HINGLE AND BARREL MACHINERY.— 
kj Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best In use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, &c. Address TREVOR & Co., Lockport, N. Y. 



LADY AND GENTLEMEN AGENTS 
WANTED-To sell the Protean Button Hole Lan- 
cet and Sewing Machine Thread Cutter. 25 cents. Needle 
Threading Thimble, 25 cents. Morocco Needle Book, 50 
cents. Samples mailed on receipt of price. $10 per day, 
sure. H. W. HINMAN 599 Broadway, New York. 



WINDOW GARDENING, 

Free, Free ! SEND FOR A SPECIMEN COPY. 

The Ladies* Floral Cabinet.— A beautiful new Home Pa-per, devoted to 
Flowers ,. Window Gardenings and PictorialHome Reading. Exquisftelyillustrated. 
Specimen copies free to every flower-lover In the country. Only 75c. a year, and a 
package of Flower Seeds free. Club agents wanted to canvass every town. 

Window Gardening.— A new Book, superbly illustrated, devoted to cul- 
ture of Plants, Bulbs, and Flowers for ln-doors; the handsomest ever published. 
Price, Si .50. Book-stores have it. 

Every Woman Her Own Flower Gardener. By Dalsey Eyebrlght. 
A charming new Book on Flower and Out-door Gardening for Ladles. Price, 50c, 
or bound in cloth, Jl. . „ 

The Ladies* Cabinet Initial Note Paper, rose or violet-tinted ; your 
own initial Superb novelty; handsome present; highly perfumed; attractive 
chromo on each Dox. Price, 50c. a box. 

lOO Papers at Club Rates. Every paper, 25c. to 50c. less than full price. 

The Horticulturist.— A handsomelyillustrated Magazine, devoted to Archi- 
tecture Flowers Gardening, Fruits, and Cottages. On trial 3 months, 30c. ; 
6 month's. $1 ; 1 year, $2. 

Illustrated Prospectus and Premium List of all the above free on 
receipt of stamp. ___ 

HENRY T. WILLIAMS, Proprietor, 

5 Beekman Street, New York 




Machinery. 

ron Working of every kfnd\ 



Wood and Iron Working of every kfnd. Leather and 
Rubber Belting, Emery Wneels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambers & 103 ReadeSts, N.Y 



Machi ists' Tools. 

The largest and most complete assortment In this coun 
trr manufactured by 

NEW YORK STEAM ENGINE COMPANY, 
121 Chambers & 103 Reade Streets, New York. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
f24ft. Also, Pat. Coupling and Self-oiling adjustable 
s. GEORGE PLACE & CO., 



Hangers 



121 Chambers & 103 Keade Streets, New York. 



Sturtevant Blowers. 

Of every size and description, constantly on hand. 
GEORGE PLACE & CO. L 
121 Chambers & 103 Keade StreetB, New York. 



WILDFB'S 



Pat. Punching Presses 

For Railway Shops, Agricultural Machine Shop fi, Boile 
Makers, Tinners, Brass Manufacturers, Silversmiths, &c 
Warranted the best produced. Send for Catalogue, &c. 
NEW YORK STEAM ENGINE CO., 
121 Chambers & 103 Rea de 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS, BROS. & CO., 

NO. 348 BROADWAY, NEW YORK. 

1 823~ J TJ B I L E El 1873. 

Better than Pictures is the 

Mew York Observer, 

The Great American Family Newspaper. 

$!5 a Year with the Jubilee Year Book. 
sidney e. morse & co., 

37 Park Row, New York. 

tW SEND FOR A SAMPLE COPY. _«J 



The 

ARI0N 

PIANO 



is 
The Best ! 



SAVE MONEY by purchas 

Ing the best Piano-Forte. Do not de- 
cide what make to get until you write 
for our Illustrated Circular, which we 
mail free. The "Arion Piano" con- 
tains four patented improvements 
that make it more durable than any 
piano In the market. 

Write for Circular, and mention 
where you saw this notice. 

Address THE ARION PIANO- 
FORTE COMPANY, 5 East Four- 
teenth Street, New York City. 



The Simplest, Cheapest, and Fest in use ! Has but one 
needle ! A Child can Run it. Agentswanted in every 
town. Manf . Florence S. M. Co. Send for circular and 
Sample Stocking, to 

HINKLEY KNITTING MACH. CO., Bath, Me. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-oiling 
Saw Arbors, and other wood working machinery. 

" * "" — ~" j 91 Liberty street, N. Y. ; 



S. A. WOODS, 
Send for Circulars. 



( 67 Sudbury street, Boston. 



Buy Barber's Bit Brace. 



edward h. hoskin. 

Consulting and Analytical Chemist, 

Lowell, mass. 

Chemistry as applied to the Arts Manufacturers and 
Medicine. 




RISDON'S IMPROVED 

Mine later Wheel 

Is Cheap, simple, strong and durable ; 
upon a test has yielded over86 percent 
at full gate, and over 78 per cent at 
elght-tenthB gate. 
Send for circular to 

T. H. RISDON & CO., 
Mount Holly, New Jersey. 



NEW PATTERNS. 

MACHINISTS' TOOLS— all sizes— at low prices. 
E. & R. J. GOULD, 97 to 113 N. J. R. R. Ave., 

*ewark, N. J . 



LEFFEL IMPROVED DOUBLETURBIN 

WATER WHEEL. 

6000 IN USE. 

NEW WHEELBOOK 152 PAGES.FOR 1872 

SENT FREE 



HlHUlMII^MtflMHlJ 



°i 109 LIBERTY STV NEW YORK CITY. 



CI INCINN ATI BRASS WORKS^Engineers 
) and Steam-fitters' Brass Work. Best quality. Send 
for Catalogue. F. LUNKENHEIMER, Prop. 



Write for Large Illustrated Descriptive Price List to 



GREW WESTERN 




PITTSBURGH, PA. 

Double, Single, Muzzle and Breech-Loading Rifles. Shot 
Guns, Revolvers, Pistols, &c, of every kind, for men or 
boys, at very low prices. Guns, 13 to $300; Plst ols, »1 to $25. 



ALCOTT LATHES, for Broom, Rake, and 
Hoe Handles. S. C. HILLS, 33 Courtlandt St., N. T. 



FOR SALE— A second hand Hewes & Phil- 
lips Steam Engine, 13 In. cylinder, 36 In. stroke ; will 
oe ready for delivery 20th Dec: previous to which time 
may he seen running at the Singer Mf'g Co's Silk Mill, 
Bank St., Newark, N? J. 



KING SPINNING 

IMPROVED SPINDLE S-9,000 revolutions per minute. 
Bobbin driven positive. BRIDESBDRG MANUFAC- 
TURING COMPANY, Philadelphia, Pa. 



BURDON IRON WORKS— Manufacturers 
of Pumping Engines for Water Works, High and 
low Pressure Engines, Portable Engines and Boilers of 
all kinds, Sugar Mills. Screw, Lever, Drop, and Hydraulic 
Presses, Machinery in general. HUBBARD & WHIT- 
TAKER, 10 Front St., Brooklyn, N. T. 



Corrugated Iron, 

Iron Buildings, Roofs, Shutters, &c. 

MOSELY IRON BRIDGE & ROOF CO., 
Send for Circulars. Office, 5 Dey St., New York. 

M 



ASON'S PAT'T FRICTION CLUTCHES 



are manufactured by Volney W. Mason & Co., 
rroviuence.R. I. Agents, L.B.BROOKS, 60 CUT ' 
New York . TAPLIN, RICE & CO. Akron, Ohio 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust; single or double pumps, 
cylinders, shafts, rocker arms.plBtons.etc. entirely steel. 
N0.14N. 5th st .Philadelphia, ) PH tt tp q tttott™ 
No. 43 Cliff St, ifew York. J PHILI P S. JUSTICE. 



INVENTORS' NATIONAL UNION. E. H. 
GIBBS & CO., 178 Broadway, New York. Patents 
Sold on Commission. Send for Circular. 



WOOD AND IRON Working Machinery 
Gage Lathes, Cabinet Makers' Machinery, Shaping 
Machines, Band Saws, Shingle and Stave Machinery, 
Band Saws, Cable and Sheaves for transmitting power 
Engine Lathes, Upright Drills, Key Seat Machines, etc. 
Illus. Catl. free, T. H. BAILEY & VAIL, Lockport, N. Y. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum, of weight and price. They are 
widely and favorably known, more than 900 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY & CO., Lawrence, Mass. 
Liberty St., New York. 

RTVERVIEW Military Academy, PougS 
keepsie, N. Y. A thorough-going school for boys. 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



23 Adams St., Brooklyn, N. Y. 



P. BLAISDELL & Co., 

]\TANUPACTURERS OF FIRST CLASS 
lT_L MACHINISTS' TOOLS. Send for Circulars. 
Jackson St., Worcester, Mass. 



Milling Machines. 

STANDARD, UNIVERSAL, INDEX, CAM- 
CUTTING and PLAIN, in every variety, of unequal- 
led design andflrst-class workmanship. Send for Illus- 
trated Catalogue to the Brathabd Milling Machine 
Co., 11 Pemberton Square, Boston. Works at Hyde Park 

FOOT LATHES.— tTShanks, Baltimor^Md 



You ask WHY we ran sell firs* 
Class 7 Octave Pianos lor $290 r 
We answer— Itcosts leas than $300 
tto make any $(500 Piatio sokl 
(through Agents, all of whom make 
(lOO per Ct. profit. We liav: 
nio Agents, hut ship direct to fami- 
lies at Factory price, and warrant 
5 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
.;i 44 States and Territories. Please state where you saw 
'his nntice. 

U. S. Piano Co., 865 Broadway, N. Y. 





L 



WOODWARD'S COUNTRY HOMES. 



"1 f A I>*:SI(iNS and PLANS for 
I M i Houses of moderate cost 
A »-' , - / S1.50,j>oBtr,aid. 
^ OKAN(JEJl'DD&CO., 

Pittclishehb, 215 Broadway, N. York 
tysend for Catalogue of all books 
on Architecture. Agriculture, Field 
Sports and the Horse. 



ATIIE CHUCKS— IIORTON'S PATENT 

fro«a4 to 36 Inches. Also for car wheels. Address 

_ E. HOBTON & SON, Windsor Locks, Conn. 

Iron Cityanl Silieriaii TSforb 

ROGERS & BURCHFIELD, 

MANUFACTURERS OF 

Refined Charcoal and Best Bloom Sheet Iron, Brands 
Apollo and Siberian. Specialties: Stamping, Button, 

runk, Lock, Shovel, Tea Tray, Show Card, Tagger, anjd 
all otlier kindB of One Sheet, from 12 to 40 gauge. Cut to 
size, as required by the trade. Equally to any imported 

OiUce and Warehouse, 108 Water St., Pittsburgh; Pa. 




pHAMPION SPRING MATTRESS— The 

V7 latest and best Improvement. Do you want a 
healthy and comfortable bed? Here it is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
inmarket. Sold byall leading dealers. No stock com- 
plete without it. Wholly composed of tenacious tem- 
pered steel sprlngs,so united that the pressure is equally 
distributed. Easily moved or carried: about the house. 
Can be lifted, turned, orrolled up like a blanket. Both 
sides alike. No frame, no wooden slats. May be used on 
floor without bedstead. No under bed required. Needs 
only half thickness of hair mattress. Warranted noise- 
less. Any sizes made to order. Send for pictorial circu- 
lar. Retail price of double bed. $12. Shipped, by single 
bed or quantity, to all parts or the we rid. Liberal dis- 
count to the trade. F. C. BEACH & CO., Makeis, 131 and 
133 Duane Street. New York. 



PUNCHING 

j AND 

DROP PRESSES. 



For the Best and Cheap. 

est Adress THE STILES 
& PARKER PRESS CO., 
MIDDLETOWN, CONN. 



WANTED 

MACHINISTS used to first class work. 
_ Steady, reliable men can find good pay and steady 

work at Passaic, N. J. Address NEW YORK STEAM 
ENGINE COMPANY, Passaic, N. J. 



18 Samples sent by mail for 50 cts., that retail quick for 
$10. R. L. WOLCOTT, 181 Chatham Square, New York. 



BSTABLISBE D 1858. 




Teade Maek. 
FIRST PREMIUM AWARDED BY THE AMERICA* 
INSTITUTE FAIR, 1871. 
Waste no time, oil. or labor on worthless paints. Use 
PRINCE'S METALLIC, an indestructible coating for 
iron, tin and wood. Send for a circular and sample 
For sale by the trade, and PRINCE'S METALLIC PALNT 
COMPANY, 96 CEDAR STREET, New Yo rk. 

SILICATES OF SODA 

in its various forms. PHILADELPHIA QUARTZ CO. 



© 1873 SCIENTIFIC AMERICAN, INC. 



February i, 1873.] 



j^ricttttfic %WW&tiMl. 
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BAIRD'S 




FOB PRACTICAL MEN. 

My new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages, 8vo.-wlll be 
gent, free of postage, to any one who will favor me with 
his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL, PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



A NEW NOVEL, 



BY A PAVOBITB AUTHOR 



"HARD TO WIN." 

BY 
JOHN FREDERICK SMITH, 

AUTHOR OF 

MlNWEGBEY," "STANPIKLD HALL," "AMY LaW- 

bbsok," "Woman and Hbb Mabteb," 

" Temptation," "The Will and 

thk Way," etc., etc. 



Few writers of fiction have commanded the Interest of 
the reading people so uninterruptedly and successfully 
as J. F. SMITH. His novels, almost all Issued In serial 
form, have been read by millions on both sides of the 
Atlantic. His fertile Imagination, dramatic construction 
of plot, and artistic management of his subject, a ord 
the novel-reader all that can be desired In a pure work of 
Action of the higher order, true In character, society, and 
descriptions, elevating In tone, and eminently Interest- 
ing; equal, In fact, to any of those on which his reputa- 
tion rests. 

The character of Ellen Lumley 1b a charming creation 
of the novelist. Her Intriguing and unscrupulous aunt, 
Mrs. Barton Lumley, Is, unfortunately for poor human 
nature, a character far from Impossible. The young 
Americans are what they should be— high-minded, full of 
true and noble Impulses. 

The flavor of the supernatural adds attractiveness to 
the story without shocking the probabilities or exciting 
distrust. 

This remarkable novel will commence In 

FRANK LESLIE'S CHIMNEY CORNER, 
No. 396. 

WHICH WAS ISSUED MONDAY, DEC. 16, 

with a Fine Art Supplement— " Fishing "—a beautiful 
steel engraving, worth $10, reproduced by photography. 

FRANK LESLIE'S 

CHIMNEY CORNER, 

with the ablest writers in the language, with artistic en- 
gravings never approached by the periodical press, is s. 
paper that can enter an AMERICAN HOME only to ex- 
ercise the best and highest influence. 

The Stories are unsurpassed In a literary point of view, 
and the more serious topics are treated with freshness, 
originality, and ability. 

It Is a perfect encyclopaedia of amusement andlnstruc- 
tlon for a family. 

Subscription, $4 a year. Single number, ten cents. 

Subscriptions can begin at any time, and as we begin a 
Serial almost monthly, the Interest Is always maintained. 

Address subscriptions to FRANK LESLIE, 537 Pearl 
street, New York. 

jy Housekeepers wishing to obtain a copy of 



BEETONS, 

a perfect Cyclopaedia of Cookery and Family Require- 
ments, lavishly Illustrated with chromo-llthographlc 
plates and wood-cuts- In the text, can have this book, 
which sells for $3.50, and the Chimney Corner for a year 
or $5, by addressing amount to 

FRANK LESLIE, 

537 Pearl street, New York. 



Wood-working Machinery. 

New and Improved Woodworth's, Daniel's, and Dimen- 
sion Planers, Moulding, Mortising, Tenoning, Sawing, 
Boring, Upright Shaping Machines, etc. Machine ChlBelB 
and Augers, Moulding Cutters and Faimer'i Cele- 
brated Patent Matcher Heads andCutterB.con- 
tantly on hand and made to order. 

K. BALL & CO., 36 Salisbury St., Worcester, Mass 



WOODWARD'S COUNTRY HOMES. 



JfA DESIGNS and PLANS for 
I ^1 I Houses of moderate cost 
XfJXJ *i.50, post tiald. 

ORANGE JUDD & CO., 

Publishbbs, 245 Broadway, N. York 
By Send for Catalogue of all books 
on Architecture, Agriculture, Field 
gports and the Horse 




Andrew's Patents. 

Noiseless, Friction Grooved, or Geared Holst- 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident, if 
Rope, Belt, and Engine break. 

Smoke- Burning Safety Boilers. 

Oscillating Engines, Double and Single, 1-2 to 
100-Horse power. 

Centrifugal Pumps, 100 to 100,000 Gallons 
per Minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light, Simple, Durable, and Economical. 

Send for Circulars. 

WM. D. ANDREWS & BRO., 

414 Water Street, New York. 



CHEMISTS & IMPORTERS. 
Address 55 Cedar S^ New York 
SOLUBLE GLASS & SILICATES, 
OXIDE OF MANGANESE FOR STEEL, 
GLASS & PATENT DRYERS, 
FLUORSPAR, FELSPAR, FLINT, 
NICKEL- SALTS, ASBESTOS, 
BLACK LEAD, METALS, &C &C. 
PUBLISHERS OF TREATISES On'gEMS", 

silex"and"fermentep liquors". 



100 YEAR ALMANAC. FOR 50 CENTS 

we send postpaid an Almanac giving every Tear, Month, 
Week and Day of the Century, also a Pocket Calendar for 
1813. Extra Inducements to-Agents. Address 

GEORGE A. HEARD & CO., Boston, Mass. 



The 

ARION 

PIANO 

is 

The Best ! 



SAVE MONEY by purchas 

lne the best Piano-Forte. Do not de- 
cide what make to getuntll you write 
for our Illustrated Circular, which we 
mall free. The " Arlon lano " con- 
tains four patented Improvements 
that make It more durable than any 
piano In the market. 

Write for Circular, and mention 
where you saw this notice. 

Address THE ARION PIANO- 
FORTE COMPANY, 5 East Four- 
teenth Street, New York City. 



rial Iron forts. 



ROGTERS & BURCHFIELD, 

MA3TTJFACTTJR1CB8 OF 

Refined Charcoal and Best Bloom Sheet Iron, Brands 
Apollo and Siberian. Specialties: Stamping, Button, 
Trunk, Lock, Shovel, Tea Tray, Show Card, Tagger, and 
all other kinds of fine Sheet, from 12 to 40 gauge. Cut to 
size, as required by the trade. Equally to any imported 
Office and Warehouse, 108 Water St., Pittsburgh, Pa. 



ESTABLISHED 1858. 




TRADE MARK. 

FIRST PREMIUM AWARDED BY THE AMERICAN 
INSTITUTE FAIK, 1871. 
Waste no time. oil. or labor on worthless paints. Use 
PRINCE'S METALLIC, an Indestructible coating for 
Iron, tin and wood. Send for a circular and sample 
For sale by the trade, and PRINCE'S METALLIC PAINT 
COMPANY, 96 CEDAR 8TBBET, New York. 




RISDON'S IMPROVED 

Mine Water Wheel 

Is Cheap, Bimple. strong and durable : 
upon a test has yielded over86 per cent 
at full gate, and over 78 per cent at 
eight- tenths gate. 
Bend for circular to 

T. H. RISDON & CO., 
Mount Holly, New Jersey. 



BURDON IRON WORKS.— Manufacturers 
of Pumping Engines for Waterworks, High and 
low Pressure Engines, Portable Engines and BofierB of 
allkJbds, Sugar Mills, Screw, Lever, Drop, and Hydraulic 
Presses, Machinery in general. HUBBARD & WHIT- 
TAKER, 10 Froat st., Brooklyn, N. Y. 



Wood and Iron 



Machinery. 

on Working of every kind. 



every kind. Leather and 
Rubber Belting, Emery WheelB, Babbitt Metal, & c. 
GEO. PLACE & CO., 121 Chambers & 103 Reade S ts, N.T 



Machinists' Tools. 

The largest and most complete assortment In this coun 
try, manufactured by 

NEW YORK STEAM ENGINE COMPANY, 
121 Chambers & 103 Reade Streets, New York. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand In large quantities, furnished In any lengths up 
to 24 ft. Also, Pat. Coupling and Self -oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers & 103 Reade Streets, New York. 



Sturtevant Blowers. 

Of every size and description, constantly on hand. 
GEORGE PLACE 4 CO., 
181 Chambers & 103 Reade Streets, New York. 



WINDER'S 



Pat. Punching Presses 



For Railway Shops, Agricultural Machine Shops, Bolle 
MakerB, Tinners, Brass Manufacturers, Silversmiths, &c 
Warranted the best produced. Send for Catalogue, &c. 
NEW YORK STEAM ENGINE CO., 
121 Chambers & 103 Rea de 



JH. WHITE, Newark, N. J., Manufac- 
• turer of Tin, Zinc, Brass and Copper Spun Bot- 
tom Oilers, Children*s Carriage Trimmings, Cowell Pat. 
Door and Gate Spring, &c. &c. Stamped, Cast and Spun 
Metal Work, Dies, TooIb, and Patterns to order. 



SILICATE OF SODA 

Liquid Sllex— Soluble or Water Glass— manufactured by 
L. & J W. FEUCHTWANGER, New York. 



P TT"R"R'H'R STAMPS, Steel Letters, the Little Gem, 
XV U ±> JJ XJ SX stencil Dies, &c, U. S. M'r'a Co., 91 W. 
Lombard St., Baltimore. $10 a day to Agents. 



SAFETY FUSE m^& 



Avon, Conn. 



WANTED 

MACHINISTS used to first class work. 
... v Steady, reliable men can find good pay and steady 
work at Passaic, N. J. Address NEW YORK STEAM 
ENGINE COMPANY, PasBalc, N. J. 



fV L(l $u V pie, of either sex, young or old, make more money at 
work for us in their .pare momenta or ail the time than at anything 
•lag. rullcularKnti A(14™nO,StlIl«gtt*Cu.,rortlaiiil,lIatu«. 



WHALEN TURBINE, No risks to purchaser 
Pamphlet sent free. Seth Whaxbit, Ballston Spa, N. Y 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-*Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. Y. and 118 Liberty St., New York 



w 



OOD- WORKING MACHINERY GEN- 



erally. Specialties, Woodworth Planersand Rich- 
ason's Patent Improved Tenon Machines. 
Central, corner Union st., Worcester.Mass. 



ICf UUIUU Ol.i fl WlUOniiCl.lUUDB. 

WITHERBY RUGG & RICHARDSON. 



ill. 



U WROUGHT 

■ - ~ IRON 

Beams & Girders 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects Is called 
to our Improved Wrought-iron Beams and GirderB (pat- 
ented), in which the compound weldB between the Btem 
and flanges, which have proved so objectionable in the 
old mode of manufacturfng.are entirely avoided, we are 

Ere pared to furnish all sizes at terms as favorable as can 
e obtainedelsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co, Union Iron Mills, Pittsburgh, Pa. 



The Simplest, Cheapest, and Best In use! Has but one 
needle ! A Child can Run It. Agents wanted in eveet 
town. Manf. Florence S. M. Co. Send for circular and 
Sample Stocking, to 

HINKLEY KNITTING MACH. CO., Bath, Me. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-oiling 
Saw Arbors, and other wood working machinery. 

" ' ' 91 Liberty street, N. Y. ; 



S. A. WOODS, 

Send for Circulars. 



i 67 Sudbury street, Boston. 



Buy Barbeb's Bit Brace. 



FELT. 



Cheapest, best, and most durable non- 
conductorknown. BOILER FELTING 
WORKS, 46 Courtlandt St., New York. 



MACHINERY, 



NEW and 21.HAND 

Send for Circular. Chas.PLACE 
& CO, 60 Vesey st. New York. 



LEFFELIMPR07ED DOUBLETURBINE 

WATER WHEEL. 

6000 IN USE. 

NEW WHEELB00K 152 PAGES.F0R 1872 

SENT FREE 



i fcllHlHaMJ^MtUIHIIlJ 



?I09 LIBERTY ST, NEW YORK CITY. 



Corrugated Iron, 

Iron Buildings, Roofs, Shutters, &c. 

MOSELT IRON BRIDGE & ROOF CO, 
Send for Circulars. Office, 5 Deyst,New York. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by "Volney W. Mason & Co, 
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street, 
New York ; TAPLIN, RICE & CO, Akron, Ohio. 



INVENTORS' NATIONAL UNION. E. H. 
GIBBS & CO, 178 Broadway, New York. Patents 
Sold on Commission. Send for Circular. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS, BROS. <& CO., 

NO. 348 BROADWAY, NEW YORK. 



Write for Large Illustrated Descriptive Price List to 



gREAT WESTERN 




PITTSBURGH, PA. 

Double, Single, Muzzle and Breech-Loading Rifles. Shot 
Guns, Revolvers, Pistols, &c, of every kind, for men or 
boys, at very low prices. Guns, $3 to $300; Pistols, $1 to ¥2f>. 



ALCOTT LATHES, for Broom, Rake, ami 
Hoe Handles. S. C. HILLS, 38 Courtlandt St, N. Y. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust ; single or double pumps, 
cylinders, shafts, rocker arms, pistons, etc., entirely steel. 
No. 14 N. 5th st, Philadelphia, } PTIIT T „ „ mOTI ™ 
No. 42 Cliff st, iTew York. J PHILIP S. JUSTICE. 



PUNCHING 
DROP PRESSES, middlbtowh, conh. 



Forthe Best and Cheap- 
est Adress THE STILES 



SILICATE OF BOB, 

in its various forms. PHILADELPHIA QUARTZ C( 






JUDSON'S 
PATENT LATHE CHUCK. 

The strongest Chuck made of the same size and weight. 
Constructed on entirely new principles, each jaw beinp 
independent in action, and so arranged that the pressure 
of the screw towards the center also presses the jaw 
firmly against the face of the Chuck, holding the work 
more securely than any other Chuck now in UBe with the 
same power expended on the screw. 

DWIGHT ROBERTS, Manufacturer, 
Cor. Wythe Ave. & Hewes St., Brooklyn, N. Y. 



PROTECTION AGAINST FIRE. 

HALL BROTHERS 
Are prepared to intro- 
duce their " System, o/ 
Sprinklers" into Mills? 
Factories, &c, at short 
notice. Call and see a 
practical operation oj 
same at their works, 

36 CHAEDON STREET, 

BOSTON. 



WOOD AND IRON Working Machinery 
Gage Lathes, Cabinet Makers' Machinery, Shaping 
Machines, Band Saws, Shingle and Stave Machinery, 
Band Saws, Cable and Sheaves for transmitting power 
Engine Lathes, Upright Drills, Key Seat Machines, etc. 
niue. Catl. free. T.E. BAILEY & VAIL, Lockport K.T. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporation; 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion of a watchman o 

gatrolman, as the same reaches different stations of hi 
eat. Sendfora Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mpbs. 
N. B.— This detector is covered by two U. S. Patent? 
Parties using or selling these Instruments without au 
thorlty from me will be dealt with according to law. 

ICHARDSON, MERIAM". aTc6. — 
Manufacturers of the latest improved Patent Par: 
iels' and Woodworth Planing Machines, Matching, inl- 
and molding, Tenoning, MortiBing, Boring, Shaping, Vei- 
tical, and Circular Re-sawing Machines, Saw Mill.s, faw 
Arbors, Scroll Saws,Railway, Cut-off, and Rip-saw Kb 
chines. Spoke and wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, "W 01 
cester. Mass. Warehouse, 107 Liberty fit, New Torn. 17 

GHINGLEAND BARRET* MACHINERY.— 

O Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in UBe. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers. Heading Plait rs 
Turners, &c. Address TREVOR & Co.', Lockport, N. Y. 

Portabl1^steamengines7c6mbin- 
Ing the maximum of efficiency, durability and econ 
omy, with th e mi nimum of weight and price. They are 
widely and favorably known, more than 900 being in 
ubc All warranted satisfactory or no Bale. Descriptive 
circulars sent on application. Address 

J. C.HOADLEY & CO., Lawrence, Mass. 
Liberty St., New York. 

RIVERVIEW Military Academy, Poughv 
keepsie, N. Y. A thorough-going school for boys. 

Niagara Steam Pump. 

CHAS. B. HARDICK, 

23 Adams St., Brooklyn, N. Y. 



P. BLAISDELL & Co., 

A/TANUFACTURERS OF FIRST CLASS 
1»X MACHINISTS' TOOLS. Send for Circulars 
Jackson St., Worcester, Mass. 



Milling Machines. 

O TANDARD, UNIVERSAL, INDEX, CAM- 



IJ CUTTING and PLAIN, in every variety, of unequal- 
led design and flrBt-claBS workmanship. Send for Illus- 
trated Catalogue to the Beainaed Milling Machine 



Co., 11 Pemberton Square, BoBton. Works at Hyde Park. 

FOOT LATHES.— T. Shanks, Baltimore, MdL 




You ask WHY we can sell firs* 
Clasa 7 Octave Pianos i'or $290 f 
We answer — Itcosts less than $300 
Ito make any $600 Piano sold 
[through Agents, all of whom make 
MOO per Ct. profit. We have 
)no Agents, but ship direct to fami- 
( lies at Factory price, and warrant 
. _ 5 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
:r< 44 States and Territories. Please state where you saw 
this notice. 

U, s. Piano Co., 865 Broadway* N. Y. 

WOOD CARPETING. ~~ 

PARQUET AND INLAID FLOORS, 
sena Btamp for illustrated price list to the 

NATIONAL WOOD MAN'F'G CO., 

942 Broadway, New York. 

TO PATENTEES— Patent Rights Bought 
and Sold on CommiBBion. Agents make $500 per 
month. Address NATIONAL P. R. AGENCY, 

Philadelphia, Pa. 

Upright Engine andTubular Boiler (4) Hokbe 
Poweb, with all Trimmings— also, (10) Hoebc 
Power. Sendforcirculars. VARIETY IRON 
WORKS COMPANY, Cleveland, Ohio. 



CINCINNATI BRASS WORKS^Engineers 
I and Steam-ntters' Brass Work. Best quality. Send 



for Catalogue. 



F, LUNKENHEIMER, Prop. 



12 Samples sent by mall for 5U cts., that retail quick for 
$10. R. L. WOLCOTT, 181 Chatham Square, New York. 

Purchasers of Saw Mills 

are notified that we have commenced suits in the U. V. 
Circuit Courts againBt Cole, Buqbee & Co. .Lebanon 
N. H., Luke Buzzell, St. Johnsbury, Vt., andF.C. Cak- 
dee & Co., New York, (selling agents of Belknap, Ely i 
Co., Northfleld.Vt.) for infringements of pat en tB grand ■■■'■. 
Dennis Lane for improvements in Circular Saw Mill . 
The public is cautioned againBt buying Mills or Set 
Works manufactured and sold by the above named par- 
ties, or any other, In violation of our rightB, as we shall 
prosecute infringers to the full extent of the law, and 
hold purchasers of infringing Mills or Set Work responsi- 
ble for the use of the same. 

Our patents cover improvements in head-blockB gene- 
rally, setting devices, dogging devices, tapering devices 
and frictional Bet works. 

Descriptive pamphlets sent to any address, and copies 
of Lane's patents furnished upon request. 

LANE, PITKIN & BROCK, 

Montpeller, Vermont. 

LATHE CHUCKS— HORTON'S PATEN T 
from 4 to 36 IncheB. Also for car wheels. AddieBB 
E. HORTON & SON. Windsor Locks, Conn. 



Mn deutfefW fefinder. 



Siefe grofje unb tljiitige Sloffe un|rer S<c» 
bblferuttg marten wir be|ottber8 barmtf 
aufmcrfjam, bog uttfre ftirma burcf) tfjre S5cr- 
Bittbung wit SBaffjington unb ben euro|)iiijd)en 
^auptftabten, Befonbere Sorttjcile jur @rlan« 
gung Don in. unb au8lonbifcf)cn ^patcnten 
bietet. 

3eber ©rfinber, gleict|t>iel t»eld)er 9toionafi> 
tfit angefjorig, ift burd) bie tiberolen ^atentge- 
iefce ber SJereinigten ©toaten 3utn *patentjd)uts 
fitr ©rfinbungen beredjtigt. Unfre girma ift 
betcit, geftit^t auf 26job,rtge@rfatjruug, beutfdje 
Grrfinber jeber 3^it ju beratb,eu unb jn mafjigeu 
SJkeijen rajd) unb piinftlid) $atente ju crlangen. 

Bie Seutjdje ©ectiou i(l in ben §anben 
foljiger beutjdjer Sngenieure, toeldje in bev 
Office perfbnlid) mit Erfinbetn berfeljren 
toerben. 

©et ,, Scientific American" ttrirb in feinen 
Spalten bie Bebeutettberen ©rfinbungen be* 
Jpredjen. 

Sortefponbenj erbeten unb prompt beant» 
roortet. !JSampf)lcte in beutfdjer ©pracfye loer- 
ben auf SSerlangen franco 3ugefanbt. 

Sbrefftre: 

3&itmt & go., 

Scientific American" Patent Agentur, 
37 (Pott 8»ott>, 

Hew York City- 
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Advertisements will be admitted on this page at the rate of 
8 1.00 per line for each insertion. Engrvings may 
head advertisements at the same rate ver line by meas- 
urement, as the letter-press. 



NVESTMENT 

BONDS. 



The Northern Pacific Railroad Com- 
pany now has In full operation, with 
regular dally trains, 321 miles of road. 
A distance of nearly 200 miles more Is 
constructed. The Minnesota Section, 
Immediately on its completion, entered 
upon a satisfactory business, including 
local traffic and the large carrying- 
trade of the Northwestern British Settle- 
ments and the Hudson's Bay Company. 

The recently completed sectlqn of sixty-five miles, on 
the Pacific Coast, at once commands a profitable busi- 
ness between Puget Sound and the Columbia River, 
heretofore done bycoastwlse steamers. On the opening 
of spring, with more than 50O miles of Road in regular 
operation, the Company will control the extensive and 
productive trade *f the Upper Missouri, much of Mon- 
tana and the Northwest. The earnings of the Road for 
1873 will be large. 

Arrangements for pushing construction vigorously the 
coming year are progressing satisfactorily. 

Of the nearly Ten Million acres of land accruing to 
the Company in connection with the portion of Road 
now virtually constructed, some Two Million acres, of 
excellent average quality, are in market, and their sale 
and settlement progressing. The average price thus far 
realized is $5.66 per acre— which is at the rate of more 
than $100,000 per mile of road for the whole grant. 

The Company has already begun the process of redeem- 
ng andcancellingits First Mortgage Gold bonds, as they 
are now being received at 1.10 in payment and exchange 
or the Company's Lands. 

With these accomplished results and most favorable 
prospects, the Company is now selling its First Mortgage 
7-30 bonds for the purpose of completing its line of road. 
We recommend them as a well secured and unusually 
profitable Investment. They have the following ele- 
ments of strength and safety : They are the obligation of 
ustrongcorporation ; they are a First Mortgage on the 
ruad, its Rights of way, Telegraph line, Equipments and 
Franchises, and a first lien on its Net Earnings. *In addi- 
tion to this usually sufficient security, there la pledged 
for the payment of principle and interest, a Land Grant 
of 12,800 acres per mile of road through the States, and 
23,G00 through the Territories. The rate of interest 
(seven and three tenths per cent, gold) is equal now to 
about *8^ currency. Gold Cheeks for the semi-annual 
interest on the Registered Bonds are mailed to the Post 
Office address of the oicner. 

All marketable securities are received in exchange on 
most favorable terms. For sale by Banks and Bankers 
generally. 

JAY COOKE <fc CO., 
Financial Agents Northern Pacific P.P. Co. 
Fob Sale Br Banks and Bankers. 



FOR SALE, at any price, six hundred bbls. 
of sour ale. Want to use the casks. Address Room 
107, EARLE'S HOTEL, Hew York City. 



8100 SAVED IN LEARNING 




THE NONPAREIL TELEGRAPH APPARATUS 

ft»0 including Key, Soander, Mattery, Chemicals, Wire, also, an 
JHrS ILLUSTRATED INSTRUCTION BOOK! Get 

H 7 * - ^ It and teach yourself. 1000 sold In 1872. Send for Circular. 

(P.O. Box 6010.) F. L. POPE & CO., 194 Fulton St., N. Y. 



STATE RIGHTS FOR SALE— Steam Boiler 
Detector Gauge, just patented. Indicating audibly 
Low "Water, High. Steam, and Foaming, on the approach, 
of danger. Easily attached. Cost of manufacturing, $6; 
ready sale,$25. Apply, THOS.PL?ER,Box89,flamilton,Ca. 
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HAMMIMlfflil 



A T TRIFL IN C EX PEN S Ejb* 

3YHAVWG EMERS0NS NEWPATEN1 
HMTEET// INSERTED EVERY S AW 

1 m WA R RANTED TO 01VE PERFECTSmrmm 
JZs- SEND TOR A CIRCULAR -c$r\ 

EMERSOItF0RDaC 2BEAVERFALLSPi 



WITH BREWER'S IMPROVED BRICK 
KILN ninety-live per cent, of bricks may be thor- 
oughly burned with one fourth cord (%) of wood to the 
(M) thousand. Send for circular. SAML. C. BEE WEB, 
Wat' Valley, Miss. 



KEEP YOUR BOILERS CLEAN. 



ANTI LAMINA 



prevents and removes scale In Steam Boilers— does not 
injure the Iron. In use over five years. 

J. J.ALLEN, Patentee, Philadelphia, Pa. 



A. S. Cameron & Co, 

ENGINEERS, 

Works, foot of East 23d Street, New York City. 

WfUMP 

Adapted to every Possible Duty.— Send for a Price List. 





SWISS 

DRAWING INSTRUMENTS. 



VW Write for Catalogue. 



W. T. MCALLISTER, 
W Chestnut St., Philadelphia. 



A LARGE ASSORTMENT OF 

Spy Glasses. 

ZW Write for Catalogue. 

w. y. McAllister, 

' - 721 Chestnut St., Philadelphia, Pa. 



HARDENED STEEIi OR CHILLED CAST- 
INGS worked lust as Soft Iron or Brass. Many 
Jobs easily accomplished that, with ordinary Tools, 
CANNOT BE DONE AT ALL.. Circulars Free. 
AMERICAN TWIST DRILL CO., Woonsocket, R. I. 



PATENT _ 

OLD ROLLE 

SHAFTING. 



The fact that this shafting has 75 per cent greater 
8 trength, a finer finish, andls truer to gage.than any other 
in use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINSj 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 
|TF"Stocks of this Shafting In store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
GEO. PLACE & CO., 126 Chambers street, N.Y. 
PIERCE & WHALING, Milwaukee, Wis. 




THE 

AMERICAN 

Mine Water Wheel 

Has recently been subjected to thor- 
ough tests by James Emerson, Hol- 
yoke, Mass., showing higher average 
results than any Turbine Wheel ever 
known. A full report may be obtain- 
ed of STOUT, MILLS & TEMPLE, 
Dayton, Ohio. 



SAAC S. CASSIN, Engineer, late Chief En- 

flneer of the Philadelphia Waterworks, No. 431 Race 
'hiladelphia, Pa. Water Works constructed, Surveys 
and Estimates made, Drawings and Specifications, and 
all kinds of Hydraulic Machinery andmaterialsfurnished. 



EXTRA STRAIGHT " Franconia Shafting 
Iron'*— For line or machine shafting. Delivered in 
Boston, New Haven, or New York. 

WILLIAM E. COFFIN & CO., 

Boston, Mass. 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL&CO. Charlestown, Mass. 
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STEAM ENGINES, 



PORTABLE & STATIONARY. 

"The Best, Cheapest, Most Durable." 

Improved Circular Saw Mills, Screw and 
JLever Set. flST* Send for Circular. 
UTICA STEAM ENGINECO., Utlca, N. Tf. 

O. Q. YOUNG, Gikibal Agent, 

43 Cortlandt St., New York. 



MANNING'S BOLT CUTTER, Power 

_LtJL or Hand. Price, Including Taps and Dies Cut- 
ting Bo'idK" a IX", 9 sizes, $130. Counter Shaft with 
Con*»T'Ulley,$85. Send for circular to H. L. MANNING, 
M.pj'fr, 113 Liberty St., N. T. Agents, W. L. Chase & Co., 
N. Y.; l!eed& Bowen, Boston ; Hitchcock & Walker, Chi- 
'*tgo ; Gaff, Gray & Gordon, Cincinnati ; Kelley, Howell & 
Ludwig, Philadelphia. 



"The HarrisoiBoiler." 

Seven years' service in some of the largest establish- 
ments in New England and elsewhere, with boilers vary- 
ing from One Hundred to FifteenHundred Horse Power, 
with repeated orders from the same parties, shows that 
this Improved generator has taken a permanent place In 
the use of steam. 

Fifty Thousand Horse Power, have been made and put 
In use with a present steady demand. 

When the destructible portions of thlsbotlerare worn 
out, Its generating surface can be made entirely new, for 
one half the cost of original. 

For all information, circulars, etc., application must 
be made direct to the 

HARRISON BOILER WORKS, 

Grays Kerry Road, 
Philadelphia, Pa 



0~~ SCHLENKER'S PATENT < 

Bolt Cutter 

New Invention. Address, 
Howard Iron Works, Buffalo.N.Y. 



Biddle Manufacturing Co. 

"lyons" patent 

Self- Feeding Hand Drill, 

Punching Press & Shear. 

S3?~ Cutting Tools and Hardware Specialties. 

Are also prepared to 
furnish light work o* 
any description and in 
any quantity to order. 
All kinds of die forg- 
ings promptly attended 
to. Office and Ware Rooms, 

78 CHAMBERS ST., NEW YORK. 



-d$75 to $250 per month, £S?E«™ 

^male, to Introduce the GENUINE IMPROVED COM- 

"^MON SENSE FAMILY SEWING MACHINE. This 
^Machine will stitch, hem, fell, tuck, quilt, cord, bind, 
c8 braid and embroider in a most superior manner. Price 

k^only $15. Fully licensed and warranted for five years. 

BWe will pay 1,000 for any machine that will sew a 

stronger, more beautiful, or more elastic seam than 

*?ours. It makes the "Elastic Lock Stitch." Every 

■** second stitch can be cut, and still the cloth cannot be 
rf pulled apart without tearing it. "We pay Agents from 
q $75 to $250 per month and expenses, or a commission 
uJtrom which twice that amount can be made. Address 
•TSECOMB & CO., Boston. Mass.; Pittsburgh, Pa. Chi- 

<5cago, 111. or St. Louis, Mo. 



^j^MAgk Union Stone Co., 

Patentees and Manufacturers of 
Emery Wheels & EmeryBlocks 

In size and Form to Suit varlois 
Mechanical Uses : 
GRINDERS, SAWGUMMERS, DIA- 
MOND TOOLS, and WOOD'S PA 
TENT KNIFE GRINDER, 
For Planing, Paper Cutting, Leather Splitting, and al 
other Long Knives. 

Office, 16 Exchange Street, Boston, Mass. 
Rwawph mnPTrzq I w - s - J arboe, 93 Liberty Street, N. Y. 

UBANCH OFFICES ^ 503CommerceStreet( p nllade]p [ llaiPai 

B^~Send for circular. 




Damper Reg. Pat. Gage Cocks. Water Feed Reg's. 



Send for Circulars. MURRILL & KEIZER, Bait., Md 



BOGARDUS' PATENT UNIVERSAL EC- 
centric MILLS for grinding Raw Bones, Burnt 
Bones, Pot Shells, Ores, Clays, Guanos, Feed, Corn, Corn 
and Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spices, 
Coffee, Cocoa nut, Cocoa, Oil Cake, Tomatoes, Gums, 
Leather, &c, and whatever cannot be ground by other 
mills. Also, for Paints, Printers' Inks, paste Blackmg.&c. 
JAMES BOGARDUS, cor. White and Elm Sts., N.Y. 



American Saw Co. 

No. 1 Ferry Street, corner 
Gold Street, New York. 

MAMTTFACTtJBEBS OF 

Patent Movable Toothed 

CIRCULAR SAWS, 

Patent Perforated 

Circular, Mill, 

AND 

Cross-cut Saws. 




phlet. 



"Send for Descriptive Pam- 



BURLEIGH ROCK BRILLS 

AND 

BURLEIGH AIR COMPRESSORS 

Are the only Drilling Machinery that has ever done any 
successful Tunnel work in America. (They are to be 
used on the St. Gothard Tunnel, Switzerland, Tunnel IS 
miles long.) We refer to the following Gentlemen and 
Works : 

Genl. Newton, U. S. A Hell Gate Tunn el, L. I. 

Mess. Shanley Hoosac Tunne 1, Mass. 

J.Dutton Steele Nesquehoning Tunnel.Pa. 

Sidney Dillon Fourth Avenue Work, N. T. 

Col. Hoebltnp; East River Bridge Company, N. T. 

For further information, &c, address 

BURLEIGH ROCK DRILL COMPANY, 

Fitchburg, Mass. 



Over 15.000,000 square 

/,£^y f e3 t; in use, 
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For steep or flat Roofs, in all climates, 

Asbestos Roof Coating. 

For restoring old Tin, Felt, and Shingle Roofs, 

ASBESTOS BOILER. FELTING. 

The best non-conductor, and the lightest and most eco- 
nomical covering for Steam Pipes, Boilers, Oil Stills, etc., 
whether housed or exposed to the weather. 

These materials are prepared ready for use, and can 
be easily applied by any one. 

ROOFING AND SHEATHING FELTS, ASBESTOS 
BOARD, ASBESTOS PAPER, ASBESTOS, ASPHAL- 
TTTM, &c. 

Send for Descriptive Pamphlets, Price Lists, Terms to 
Dealers, etc. 

H. W. JOHNS, 

< Established \ New Offices, 8? MAIDEN LANE, cor. 

i in 18*8, $ GrDLD STREET, New York. 



PP~T. V. Carpenter, Advertising Agent, 
Box 773, New York city. 



PETER COOPER'S 

Refined Neats' Foot Oil, 

FOR FIRST CLASS MACHINERY. 

It contains no gum or acid, and Is warranted pure and 
equal to the best Sperm Oil. 
B^-For sale at No. 17 Burling Slip, New Yerk. 



The Tanite Co., 

Inventors and Builders of Special Machinery 
connected with Emery Grinding-. 

Solid Emery "Wheels, from « Inch to 2 feet In diameter 
Emery Grinding Machines at S15, $30, $50, 875, and $110 
Stove Rests, $5. Diamond Tools, $15. Special Tools and 
Machines made to order. SEND FOR ILLUSTRATED 
CATALOGUES AND PHOTOGRAPHS ! 

By means of extensive additions to their factory and 
Machinery, THE TANITE CO. are now (September, 
1872) enabled to triple their former production, and to 
supply promptly their increasing demand for their cele- 
brated and STANDARD MAKE OF 6 ODS. All Goods 
sold by THE TANITE CO. are made by them at their own 
Factory, under their own Patents and Processes. 

Address THE TANITE CO., 

Stroudaburg-t Monroe Co. Pa. 



Diamond Pointed 

STEAM DRILLS 



THE adoption of new and improved applies 
tlons to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety of 
BOCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER MIN 
UTE in hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work ; also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORE 
taken oat, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man 
uf actured by 
THE AMERICAN DIAMOND DRILL CO., 
No. 61 Liberty St., New York 





Wright's Double- A ctlnglBuckct- 
Plunger. 

STEAM PUMPS, 

Made by the Valley Machine Co. 
EASTHAMPTON, Mjgg. 



Machinist's Tools, 

EXTKA HEAVY AND IMPB0VED. 

LUCIUS W. POND. MANUFACTURER 

"Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. STEBBINS, Agent. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent Its value, and by its use Vacuum Pans are 
rnn with full vacuum without Air Pump. Send to WM. 
ALLEN, 51 Chardon St., Boston, for a personal call, or 
he Company, at Buffalo, N. Y., for a circular. 



EVERY VARIETY 

STEAM PUMPS. 

SEND FOR ILLUSTRATED CATALOGUE 

COPE & MAXWELL MFG.G0. 

HAMILTON, OHIO. 
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MAHOGANY 

ROSEWOOD, FRENCH WALNTTT, SATIN 
WOOD, HUNGARIAN ASH, CEDAR, ETC. 

Large and Choice Stock Foreign and Domestic Woods, in 

VENEERS, BOARDS. AND PLANE. 

Imported and Manufactured by 

GEORGE W. READ <fc CO.. 

Office, Mill and Yard. 186 to 800 Lewis St., cor. 6th, E. R. 
Branch Salesroom— 170 & 172 Centre St., N. Y. 
Orders by mail promptly and faithfully executed. 
8^~Send f or Catalogue andfFrlce|Llst. 



RON PLANERS, ENGINE LATHES, 
__ Drills, and other Machinists' Tools, of superior qual- 
ty, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO., New Haven, Conn. 
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WIRE ROPE. 

JOHN A. ROEBLING'SSONS. 

MANUFACTURERS, TRENTON, N. *. 

FOR Inclined Planes,Standinff Ship Rigging, 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. A 
arge stock constantly on hand at New York Warehouse, 
No. 117 Liberty street. 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 

wr0ught-ir0n tubes 

and Sittings, for gas, steam, 

water, and oil. 

[[^"Steam and Gas Fitters' Supplies, Machinery for 
oal Gas Works, &c, &c. 

NO. 15 GOLD ST., NEW YORK. 



BEACH'S Scroll Sawing Machinejmproved 
guaranteed the cheapest and best in use. Thirty 
days' trial glvem ^Sendfor^llustrated circular and price 
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Address H. L. BEACH, 90 Fulton St., New York. 



E. T. SWEZEY, 

WHOLESALE DEALER IN METALS 

6 New Bowery & 398 Pearl St., N . Y. 

Copper, Brass, Lead, Spelter, Tin, Composition, 

Antimony, Anti-Friction Metal, etc. etc. 



THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON ft Cn 'S INK. Tenth and 
Lombard sts., Philadelphia sad 59 oo'd St., New York. 



© 1873 SCIENTIFIC AMERICAN, INC. 



